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DEPARTMENT OF THE ARMY
CHARLESTON DISTRICT, CORPS OF ENGINEERS
PO BOX 319
CHARLESTON, §.C. 29402

SACEN-PF 12 January 1977
SUBJECT: Leith Creek, Scotland County, Rorth Carolina -

Submission of Detailed Project Report and liegative Declaration
of Envircnmental Effects

Division Engineer, South Atlantic
ATTN: SADPD-P

lﬂ References:
a. ER 1105-2-50

b. SADYR (11.Jul 72) 3d Ind dated 21 November 1972, subject "Reconnaissance f" °
Report, Leiths Creek, Scotland County, lorth Carolina’ '

c. SADPD-P (26 Feb 75) 1st Ind dated 7 May 1976, subject "Leith
Creek, Scotland County, HNorth Carolina".

d. SACEN-PF (26 Feb 76) 2nd Ind dated 14 December 1976, subject “Leith e
Creek, Scotland County, North Carolina".

2. In accordance with instructions contained in reference la, fifteen (15)
copies of the Detailed Project Report and Negative Declaration of Environ-
mental Effects for subject project are submitted for review and approval.
A1l comments contained in reference 1c on the draft submittal of subject
reports have been complied with in reference 1d. General authorization
for this study is provided by Section 205 of the Flood Control Act of
1948, as amended. Specific authority is contained in reference 1b. Five
copies of both documents have been sent to the State of North Carolina for
comment by the Governor.

3. Leith Creek is located entirely within the limits of Scotland County,
North Carolina. The creek flows througn the City of Laurinburg and forms
a political boundary between the Cities of Laurinburg and East Laurinburg. SR
Flood waters from Leith Crcck result in damages estimated to average $26,550 el
annually. A combination of structural and non-structural flood control AR

measures have been determined to be the best solution for the Leith Creel R ®
flood problen. TN
- o\_\nr\_u‘ e e
NNROT By AR
33\( P ‘E('\’" ""'6, 2‘?‘ f > (4 SN
IR ey FEHDE
@ S ALAVEN o 5 ° WS
a’ Ly e 35\ o~ & )
ey ST S : %, 6“"-’ &» g -

SIATES N /3 2
y\T ,)70-\9.‘b




SUBJECT: Leith Creek, Scotland County, North Carolina -
Submission of Detailed Project Report and Negative Declaration
of Environmental Effects

h SACEN-PF 12 January 1977

- 4. The best plan to provide a high degree of protection to the Leith

- Creek basin would involve construction of channel conveyance improve-

- " ments at an estimated first cost of $165,000 and an estimated average
annual cost of $12,800. Total average annual benefits from this plan
are estimated at $23,250. Adverse environmental effects are minimal

) due to the relatively small size of the project and environmental gains

b are produced by the recommendation of bridge modifications which in

the past have reduced natural channel capacities.

‘: 5. Recreational facilities consisting of a greenway with bike trail,
- picnic facilities and pa.k benches are also recommended as part of

’ the proposed plan. The estimated additional first cost for providing
these facilities is $18,200 which would be apportioned on a 50/50
cost basis between Federal and non-Federal interests. Average annual
.cost of recreational facilities is estimated to be $1,700. Total
average annual recreational benefits are estimated at $2,600.

6. Total first cost of the flood control/recreation plan is $183,200,
consisting of $110,100 Federal cost and $73,100 non-Federal cost.
Average annual costs of $14.500 when compared to annual benefits of
$25,850 yield a benefit-to-cost ratio of 1.78.

7. I+ is recommended that the Detailed Project Report and Negative
Declaration of Environmental Effects be approved in order to facilitate
preparation of Plans and Specifications and initiate project construction
when funds are available. '

b btslliconC. 9n B

2 Incl (15 cys) HARRY S. WILSON, JR. e
as Colonel, Corps of Engineers - g
District Engineer . ’ g

WILLIAM C. MATTE| LA

Deputy District Engineer o 1
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SADPD-P (12 Jan 77) 1st Ind

SUBJECT: Leith Creck, Scotland County, North Carolina - Submission
of Detailed Project Report and Negative Declaration of
Environmental Effects

DA, South Atlantic Division, Corps of Engincers, 510 Title Building,
30 Pryor Street, S. W., Atlanta, Gecorgia 30303 18 March 1977

TO: District Engincer, Charleston, ATIN: SACEN-PF

1. After one review of draft DPR's, it is our objective to forward the
finalized report to QCE for approval subiect to minor comments. Because
of the major omissions outlincd in Inclosure 2, the Leith Crecek DPR
cannot be processed to OCE. The report must include reasonable cost

data and detailed information on environmental aspects of any rccommended
plan. Additionally, all coordination must be included in the DPR if it
is to be forwarded to OCE for approval.

2. Accordingly, the report and negative declaration are returned for
revision in accordance with the attached comments.

FOR THE DIVISION ENGINEER:

3 1Incl . @Wmd

wdlcyecailIncll §2 Chicf, Planning Division”
added 1 Incl
3. SAD Comments, 18 Mar 77
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SACEN-PS (12 Jan 77) 2nd Ind.

SUBJECT: Leith Creek, Scotland County, North Carolina.
Submission of Detailed Project Report and Negative
Declaration of Environmental Effects.

DA, Charleston District, Corps of Engineers, P. 0. Box 919,
Charleston, South Carolina 29402 28 March 1977

T0: Division Engineer, South Atlantic, ATTN: SADPD-P

1. The following is in response to Division Comments contained in
Inclosure 2 of 1st indorsement to subject letter. Comments la-lc
are based on comments to the original draft submittal while comments
2-6 represent new comments on the final report. District responses
to subject comments are as follows:

a. Comment la: Comment la stated that SAD comment 2 to the draft
report should be complied with by adding a table entitled, "Effect '
Assessment Summary", with each appropriate item as listed in Appendix
C-of ER 1105-2-240 shown on the table and discussed. Appendix C of ER
1105-2-240 1ists specific items to be identified and evaluated. 1t
further states that, even if the items are not significant, they should

. also be noted.  However, paragraph 5 of ER 1105-2-921, dated 10 November

1975, specifically states that the System of Accounts satisfies the dis-
play requirement of Section 122 guidance (ER 1105-2-240). Therefore, in
accordance with this regulation, a separate table for Section 122 items

is not required. Paragraph 5 further states that only significant bene-
ficial or adverse contributions will be displayed. Paragraph 24 of ER
1105-2-921 also states that the effects listed in Section 122 will be
jdentified, assessed, and evaluated. If significant, they will be dis-
played in the System of Accounts and, when displayed, they will be
asterisked. In response to comment 2 on the draft DPR, the Charleston
District provided SAD with a 1ist of Section 122 items and their loca-
tions in the System of Accounts. A1l significant Section 122 items were
also identified with an asterisk in the S of A. Therefore, Charieston
District is of the opinion that, in accordance with ER 1105-2-921, the
requirements of Section 122 are sufficiently addressed to enable reviewers
to make a decision on the project. However, in order to comply with
Appendix C of ER 1105-2-240, it is recommended that the System of Accounts
be footnoted to 1ist the Secticn 122 items which have insignificant
project effects. This requires revision of only one page.

b. Coment 1b: This comment states that the first paragraph on page
24 should be expanded to clearly explain the disposal plan and the use

of Section 404 guidelines in the selection of disposal areas. This comment

also questions ponding behind the mounds, open spaces in the mounds for
drainage, and adverse effects of future flooding, including SPF on the
disposal mound. This comment could be answered by indorsement to the
subject report. Disposal mounds will be shaped to allow for drainage
and to break the continuity of the proposed bike trail as mentioned in

B g oo ap e s o
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SACEN-PS (12 Jan 77) 2nd Ind. 28 March 1977
SUBJECT: Leith Creek, Scotland County, North Carolina.
Submission of Detailed Project Report and Negative
Declaration of Environmental Effects.

the Negative Declaration. There are no tributaries to Leith Creek on
banks where spoil disposal is recommended; therefore, no bridges will

be required for the bike trail which is proposed for construction on

the mound. Section 404 guidelines will be adhered to in the selection
of final disposal areas and appropriate coordination will be made during
the pre-construction planning phase. \
¢. Comment 1c: SAD Comment 11c¢ to the draft DPR required an additional
paragraph in the section of the main report concerning local cooperation
requirements. This paragraph was unintentionally omitted in the final
draft of the DPR. Compliance with this comment only requires revision
of page 37 of the DPR.

~d. Comment 2: Comment 2 states that the unit price estimates for ex-
cavation are too low and that E & D and S & A costs are excessive. The
unit price for excavation ($0.85/cy) is based on September 1976 prices.
This estimate is in line with actual bid estimates received in September
1976 for a similar project on Kingstree Branch, South Carolina, which is
in the same geographic vicinity of Laurinburg. Excavation quantities
are also very similar (33,500 cy for Kingstree Branch, as compared to
34,700 cy for Leith Creek). Unit bid prices received for Kingstree
Branch excavation were $.90, $.85, $.85 and $1.25/cy. The Government
estimate was $.80/cy. The $.85/cy for Leith Creek is well in line with
the Kingstree Branch bid prices. Unit price estimates for excavation
include mobilization and demobilization costs. Grading and compaction
costs as included in the suggested $1.25 unit price estimate for ex-
cavation are not included in the DPR cost estimates for excavation.
Grading costs are reflected in shaping and seeding cost estimates. E &
D and S & A cost estimates are based on estimates of work required to
accomplish the desired results rather than simply applying the suggested
12% and 10% rates. The suggested rates, when applied to the relatively
low contract price estimate of $68,900, would not provide sufficient
funds to accomplish the required work.

Compliance with comment 2 will require substantial.report revision
as all alternative plans considered are based on similar unit prices.
The increased unit price for excavation would render Alternative Plan
2 as economically unfeasible which would affect the entire project for-
mulation section. The Charleston District is of the opinion that cost
estimates presented in the DPR are reasonable and sufficient for the
decision-making process. Modification of these estimates as suggested
in Comment 2 will require approximately two man weeks and result in
needless delays. The suggested price modifications will have no effect
on final project recommendations as each cffected alternative will have
proportionate increase in cost. Therefore, in view of the above, the
District recommends that cost data presented in the DPR remain unchanged.
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SACEN-PS (12 Jan 77) 2nd Ind. 28 March 1977 A

SUBJECT: Leith Creck, Scotland County, Morth Carolina. .

Submission of Detailed Project Report and Negative
Declaration of Environmental Effects.

e. Comment 3: As stated in paraqraph 2 of the basic letter, five
copies of the DPR and liegative Ceciaration wiere sent to the State of

= North Carolina for comsent by the Governorv. These reports were iailed
- the same date as the final reparts werc sent for Division review. The
5 District felt it was inappropriate to hold the report in the District
l until State review was complete. Therefore, the report was forwarded
for review without formal staie ccordination. To date, no formal reply
has been received endorsing subject rcport. iowever, verbal contact
with representatives of the State of Horth Carolina indicates that
subject documents have beon revicweed ond received favorable comment.
State indorsement of the subject report is expected on or about 14 April
1977. Copies of the letter from the State of horth Carolina will be
forwarded for inclosure in the report upon receipt. Also, as stateu

in comment 3, correspondence from Fish and Mildlife is in draft form.

A formal response was requested on twd occasions but never received,
therefore, the draft corre<pondence was included.

. X

L f. Comment 4: Proposed chances in the EIS procedures require that
environmental assessienis accompany the DPR's; they also make provisions
for separate binding of the tuo ducuments for administrative purposes.
The Leith Crecek DPR and Kegative Declaration were not bound together
for two recasons: First, those in attendance at the public meeting only
requested copics of the environrontal asscssments.  These persons did

ii not express any desirve for copics of the DPR which has been made avail-
able to the public by the local sponsor. Secondly, due to the lack of
significant impacts, the tcchnicel data and step by step analysis pre-
serited in the DPR was not required to understand the conclusions made

- leading to @ negative declaration. Since binding of the two documents

ii is_op@iona], their separate bindings should not be considered a major
omission.

Comment 4 also state that more discussion should be included con-
cerning impact assessments of the disposal arcas. Discussion of the
disposal! areas in tho section entitled "Effect of the Plan on Environ-
ment" included loss of vegetation, tewmporary erosion and siltation,
and better drained soils for a very narrow strip along the creek. These
impacts ave further dotailed in the System of Accounts and the Hegative
Declaration. Location of dispesal sites was discussed in the Design 1
section of the DPR and shown on plate E-10. For the rcach of the project A ]
between Gill Street . nd Church Street, no Section 404 coordination will A

I
]

be required except for a short rcach where bank stabilization is re-

commended. In the recach below Church Street Section 400 coordination - L
may be required, depending upon final selection for spoil disposal sites :
in this rcach. If possible, wetlands disposal will be avoided. Al

formal Section 404 coordination will be nade during pre-construction

planning after final selection of disposal areas.
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SACEN-PS (12 Jan 77) 2nd Ind. 28 March 1977
SUBJECT: Leith Creek, Scotland County, North Carolina.
Submission of Detailed Project Report and Negative
Declaration of Environmental Effects.

g. Comment 5: Comment 5 suggests that views of Federal agencies

be summarized wich a few sentences of support or conflict and making
reference to the detail in Appendix 2. This comment is in compliance
with suggested report format and should be complicd with in future
reports. Inclosure or omission of the review summaries, however,

is of minor consequence and should have little cffect in determining
adequacy of the report. )

h, Comment 6: Comment 6 as was explained on page 5 of the Negative
Declaration, the cost sharing for recreational features of the proposed
plan would be borne by Scotland County rather than the City of Laurinburg,
as the County is now the sole organization which funds recreation in the
project area. Mr. Scott's letter of 29 October 1976, which appears in

_ both the DPR and Negative Declaration, accurately reflects the current
situation. The County and City have expressed their wish to cooperate
with the Corps in developing a greenway in the floodplain, but pending
the completion of a county-wide master plan, the County has not yet
fully committed itself to 50 per cent of the recreation costs. A guar-
antee from the local sponsor is not required to include the recreational
features as part of the plan. Both the County and the City are aware
that such a commitinent would have to be made before the project could
proceed to construction. Requirements for cost sharing on recreation
can be included as a local cooperation item as a revision to page 37

of the DPR. :

2. Compliance with all comments contained in Inclosure 2 of the Ist
Indorsement will require the expenditure of an additionail $3,750. To
date, $103,420 has been expended for preparation of the DPR in an effort
to justify Federal expenditure of less than $100,000 for »roject con-
struction. The expenditure of an additional $3,750 will nave little
effect on deciding whether or not a project is justified. The District
recommends compliance with comments 1-a, 1-c and 6 through the submittal
of revisions to pages 19 and 37 of the DPR. Other comments are of in-
significant consequence and can be handled by indorsement if required. ST
Revision of pages 19 and 37 shouTd be adequate for submittal to OCE P
for project authorization at very little expense. However, should SAD -1
require complete compliance with all comments, the District then re- o e
commends that an additional $3,750 be allotted to Charleston District o
for Leith Creek. e

ol

wd all incl HARRY S. WILSON, JR.
Colonel, Corps of Enginecers
District Engineer
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SADPD-P (12 Jan 77) 3d Ind

SUBJECT: Leith Creek, Scotland County, North Caroiina,
Submission of Dectailed Praject Report and Negative
Declaration of Fnvironmental Effects

DA, South Atluntic Division, Corps of Ingincers, 510 Title Building,
30 Pryor Strcct, S. W., Atlanta, Georgia 30303 25 April 1977

RN

TO: District Engineer, Charleston

1. Your responses to SA) comments of 18 March 1977 have been considered
and the following remarks on your responses arc f{urnished:

E; a. Scction 122 requires the evaluation of certain impact effects
and a report sumnary included on their significance. This must be

accomplished in narrative or tabular form as indicated by ER 1105-2-240.
I order to minimize report preparation, it has becn our suggestion to
combine the Surmary of Scction 122 Effects in the System of Accounts

, Summary which is also rcquired vnder Principles and Standards per

T instructions in R 1105-2-941. For this reason, we do not {cel there

d is a conflict between the two ER's. For this report, your suggested

' approach using footnotes to the System of Accounts to list the Section
122 items which have insignificant project e{{ects is acceptable.

: b. The rcquirements for Section 404 cvalustion must be complied
ii with by the District belese approval will be granted by the Chief of
Engineers. Sce EC 1165-2-125, dated 31 January 1977, particularly
paragraph 7a(2) and parasraph 8. The evaluation must also be reflected

- in the assessment and hegative Declaration. A public notice should be
C prepared and relcased on the proposcd actions before the report is
resubnitted.

c. Concur with your proposed action.

i . d. We have reviewced the bids on Kingstree Branch, and your

. rationale for using onc sclected item {rom those bids is not accept-
able. Contractors tend to urhalance their bids so as to go heavy on
those items thut will be conpleted carly in the contract. Thus in
the case of Kingstree Branch, the low bidder chose the clearing itom
to get working capital. ‘the government cstimate cannot be unbalanced.
Therefore, rcalistic prices nust be used no matter what and how con-
- tractors bid on one item of a multiple item bid. We still feel the

- estimated cost for the lLeith Creck project is low. If the project is
» approved at the present® cost, and if it were awarded todav, we feel

- you would not get a bid uader $80,000 and a program problem would exist.

" There is still a nced for better estimating at this stage of planning.
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SADPD-P (12 Jan 77) 3d Ind 25 April 1977 .
SUBJECT: Leith Creek, Scotland County, North Carolina, :
Submission of Detailed Project Report and Negative - . 4
Declaration of Environmental Effects L j

e. It is standard practice to have all coordination completed
before the DPR is submitted. This should include a letter of intent
from the local sponsor on cost sharing if rccreation is a featurc of N
the reconnaissance plan. The letter from the county is not considered Lo
sufficient to show intent of participation. The report should not be o
! resubmitted until all coordination and State indorsement is received by
i the District.

T
PN
R
ST ’
hisiatadadodos:

»

f. We concur with your response to keep the envirommental assess-

ment separate from the DPR. However, you should be prepared to include
?:] the assessment in future reports as an appendix. As noted in paragraph ®
1.b. above, a Section 404 cvaluation must be made now in the DPR stage.

‘I‘Ill |"'| s

g. Concur.

h. Concurf

. 2. The revised report incorporating the above comments should be
. submitted after all coordination is accomplished and the Section 404
public notice has been distributed for 30 days.

FOR ‘THE DIVISION ENGINEER: : . e

Bt O s

DANIEL D. HALL -
Colonel, Corps of Enginecrs -
Deputy Division Engincer
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Syllabus

The purpose of this study was to investigate flood problems asso-
ciated with high flows from Leith Creek with a view to determining the
need for and feasibility of improvements to solve the flood problems.
Subject study was conducted in response to a request by the City of
Laurinburg, North Carolina.

Leith Creek is located entirely within the limits of Scotland County,
North Carolina. The creek flows through the City of Laurinburg and
forms a political boundary between the Cities of Laurinburg and East
Laurinburg. Flood waters from Leith Creek result in damages estimated
to average $26,550 annually. ‘A combination of structural and non-
structural flood control measures have been determined to be the best
solution for the Leith Creek flood problem.

‘o
"
P

PR

The best plan to provide a high degree of protection to the Leith °
Creek basin would involve construction of channel conveyance improve- ’
ments at an estimated first cost of $181,000 and an estimated average -
annual cost of $13,900. Total average annual benefits from this plan :
are estimated at $23,250 Adverse environmental effects are minimal
due to the relatively small size of the project and environmental gains
are produced by the recommendation of bridge modifications which in
the past have reduced natural channel capacities. T

POV WU

Recreational facilities consisting of a greenway with bike trail,
picnic facilities and park benches are also recommended as part of
the proposed plan. The estimated additional first cost for providing
these facilities is $18,200 which would be apportioned on a 50/50
cost basis between Federal and non-Federal interests. Average annual
cost of recreational facilities is estimated to be $1,700. Total
average annual recreational benefits are estimated at $2,600.

Total first cost of the flood control/recreation plan is $199,200. -rf;:-if?]
Average annual costs of ¢15 600 when compared to annual benefits of o i
325,850 yield a benefit-to-cost ratio of 1.66. - 1
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The Study and Report

PURPOSE AND AUTHORITY

Due to frequent flood damages experienced by flood conditions on
Leith Creek, the City of Laurinburg has requested a flood control study
under authority contained in Section 205 of the Flood Control Act of
1948, as amended. The purpose of the study is to determine the need
for and feasibility of improvements to reduce flood damages resulting
from high flows on Leith Creek.

Scope OF THE STuDY

The studies in this report are for that portion of the Leith ®
Creek Basin which affect the Cites of Laurinburg and East Laurinburg,
North Carolina. Studies were concentrated on flood problems and
potential solutions to these problems. Other water resource related
problems were also investigated in connection with potential flood
control alternatives. All reasonable alternative plans to solve the
areas flood problems were considered in sufficient detail to determine - ®
their feasibility. The selection of the recommended plan was made
after careful consideration of all factors, including environmental
and social impacts and those expressed by concerned agencies and
local interests.



STuDY PARTICIPANTS AND COORIDNATION R

The Charleston District, Corps of Engineers, had the principal - e e
responsibility for conducting and coordinating the subject study. The . L
study was requested by the City of Laurinburg, North Carolina which }_71“:;Q.f
cooperated throughout the entire study process. Conrdination with e
various Federal, State and local agencies was made throughout the study
and comments received are presented in Appendix 2. A public workshop
was held on 20 November 1975, at which time all alternatives presented
in this report were present for public review.

THE REPORT B

The results of studies for the Leith Creek Basin are presented in RN
two parts; the main report and two appendixes. RN

The main report is a nontechnical presentation for both engineers T
and non-engineers that presents the results of the feasibility studies ek
and a broad view of the overall study. It also contains a system of .
accounts (S of A) as required by Principles and Standards. The System o
of Accounts also satisfies the display requirements of Section 122 of
the Rivers and Hairbors Flood Control Act of 1970.

The first appendix is a technical report following essentially the
same sequence as the main report and providing technical information
required for an independent evaluation of the validity of the findings.
Appendix 2 contains all pertinent correspondence in connection with the
study and a transcript of the Public Workshop held 20 November 1975.
Appendix 3 contains a reference list for coordination as required by
Section 404 of Public Law 92-500.

PRIOR STUDIES AND REPORTS

The Charleston District, Corps of Engineers, prepared a reconnais-
sance report on Leith Creek, dated 1} July 1972, which recommended that
a detailed study be made under Section 205 of the Flood Control Act of e
1948, as amended. No other reports have been prepared. The City of e
Laurinburg, however, has applied to the Flood Insurance Program and e
flood insurance is currently available. A flood insurance study is
scheduled to begin during Fiscal Year 1977.




Resources And Economy
0f The Study Area

Leith Creek watershed is Jocated in Scotland County in the upper
coastal plains section of North Carolina. The watershed consists of
a total area of 13.24 square miles above its confluence with Little
Creek below the city limits. The Leith Creek flood plain passes through
the City of Laurinburg and then forms the political boundary between
the Cities of Laurinburg and East Laurinburg. The study scope has
generally been limited to that portion of the flood plain located within
the city limits of Laurinburg and East Laurinburg where fiocod damages
are experienced. Development within this reach generally consists of
low cost housing and several small commercial concerns.

ENVIRONMENTAL SETTING AND “lATURAL PESOURCES

An overall view of the entire watershed is useful in describing the
study area. |In general, lands in the upper portion of the watershed
above the city limits of Laurinburg consist entirely of croplands and
forest. The lower portion, generally located within the city limits of
Laurinburg and East Laurinburg consist of urban type development, in-
cluding residential, commercial and industrial development. Park areas
and a school are also located in the lower portion of the watershed.
Figures 1-5 show photographs of various reaches of Leith Creek within
the study limits.

Climate in the area is characteristic of the warm temperate zone.
In summer, the days are generally hot and the nights moderately warm.
Subfreezing temperatures are experienced periodically during the winter
months. Normal annua! precipitation averages about 53 inches and is
generally well distributed throughout the year.

There are no known places of significant historical or archeo-
logical value located within the Leith Creek flood plain. Therefore,
construction of a flood control project on Leith Creek is not antici-
pated to have any adverse effects on historical or archeological values
of the study area. An Archaeological Reconnaissance of the study area,
prepared by an Archaeologist from nearby St. Andrews Presbyterian Col-
lege, is included in Appendix 2 of this report.

Scotland Coun*tv is mainly agricultural! in nature. Cotton is the
principal cash crop with other important farm crops consisting of corn,
tobacco, soy beans and small grain. Beef cattle and poultry are also
important farm enterprises.
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Soils in Scotland County are acid, strongly leached and generally
low in organic matter content. Soils under native forest are low in
calcium, magnesium, and potassium because they have a low capacity to
store these bases. Soils in the immediate vicinity of Leith Creek,
however, are relatively high in organic matter content because water
- has retarded oxidation.

4 HuMAN RESOURCES

The major centers of population, which affect future growth of
the Leith Creek Basin, are the cities of Laurinburg and East Laurin-
burg, of which portions of both are located within the flood plain.

Detailed population information concerning the Leith Creek Basin
is not available; however, data for Scotland County is considered to
be indicative of the basin area. The population of Scotland County
has increased from about 23,000 in 1940 to almost 27,000 in 1970 which
represents a compound growth rate of 0.5 percent per year. The fol-
lowing tabulation shows 1970 population characteristics of Scotland
County compared with the State of North Carolina.

I tem Scotland County North Carolina
Population (1,000) 26.9 5,082
Median school years completed 9.6 10.6
Employment

Non-worker/worker ratio 1.45 1.34
Percent in manufacturing industry L2.0 35.5
Percent in white collar occupation 34.2 38.6
Percent government workers 10.1 13.2
Median fncome for families $7,030 $7,774

Data on employed civilian workers by occupational group are avail-
able from the 1970 Census of Population. The largest group of workers ‘ ®
in Scotland County were operatives, except transportation with about ) 4
2,700 or 26.6 percent of the total work force so classified. Craftsmen
and foremen, and clerical workers were the second and third largest
groups, each containing 13.4 and 11.8 percent respectively.
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An indication of the projected future growth, employment, and per L S
capita income for Scotland County is shown graphically on page 5. o :
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A. Leith Creek between S.R. 1645 and U.S. 74 By-pass.
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B. Leith Creek — Downstream from McKay Street.
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C. Leith Creek — Just below McKay Street, looking upstream.

D. Downstream view from Commonwealth Street,

FIGURE 2
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E. Leith Creek — Railroad crossing just above Commonwealth Street.

F. Leith Creek — View looking downstream at Noith Caledonia Road. 14
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G. Leith Creek — View downstream from Carver Street. Note dense privet, honey suckie
and blackberry covers which traps trash and debris.

H. Leith Creek — View of debris downstream from McKay Street.

FIGURE 4
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I. Leith Creek — View of reach between Gill and North Main Street.

FIGURE 5
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DEVELOPMENT AND ECONOMY

The City of Laurinburg is the principal economic center of Scot-
land County and serves as the county seat and the major commercial
retail center of the area. The City of East Laurinburg adjoins Laurin-
burg and is generally residential in nature. Although intensive urban-
ization of the area is not anticipated, significant increase .n popu-
lation can be anticipated as new industry moves into the area. Suburban
development is expected to meet housing needs of the future working force.

Population of Scotland County is expected to increlise from 26,929
in 1970 to 46,000 by the year 2020. This represents a compound growth
rate of 1.06 percent per year as compared to a predicted compound growth
i: rate of 1.25 percent per year for the State of North Carolina. Projected
population figures through the year 2020 for Scotland County and North
Carolina are shown below.

! 1970 1980 1990 2000 2010 2020

*' Scotland County 26,929 29,500 33,500 38,500 42,500 L6 ,000
North Carolina 5,082,059 5,703,900 6,419,300 7,302,800 8,333,200 9,535,800

-

The following tabulation shows projected civilian employment trends
for Scotland County. This tabulation was formulated based on 1972 Series
E, OBERS Projections for the Pee Dee Water Resource Subarea numbered (304
which includes Scotland County.

1970 1980 1990 2000 2020
Population 26,929 29,500 33,500 38,500 46,000
Participation Rate % Ly 4g 4g L6 Lg
Projected Total Employment 10,947 13,275 15,075 17,710 20,700

Future income estimates for Scotland County are based on 1972 Series
E, OBERS Projections for the Pee Dee Water Resource Subarea. The per
capita personal income projections for 1970-2020 (in 1967 dollars) are
shown in the following tabulation.

1970 1980 1990 2000 2020

Scotland County  $2,849 $3,900 $5,200 $7,000 $11,600
North Carolina $2,842 $3,900 $5,100 $6,900 511,500
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The primary development that will have an impact on the area's
economy is increased industrial development which will result in the

residentia)l development in areas of the county which are currently ‘i
predominantly agricultural. Also, improved farming techniques will '
undoubtedly be developed in future years that will increase per acre "

yields and help bolster the area‘s economy.

B I
Problems and Needs o

The problems and needs of the Leith Creek Basin that are discussed
in this report are concerned primarily with the flood damages that occur
to the communities of Laurinburg and East Laurinburg, North Carolina.
h. These are discussed in subsequent pages, along with a description of . L
improvements desired by the local sponsoring organization. N ®

STATUS OF EXISTING PLANS AND IMPROVEMENTS S

There are no existing or pending projects being considered on
Leith Creek by city, county, state or other Federal agencies. The
City of Laurinburg, however, has applied to the Flood Insurance Program
and flood insurance is currently available. A flood insurance study
is scheduled to begin during Fiscal Year 1977.

FLooD PROBLEMS

For the purposes of this study, study limits were established as
U. S. Highway 74 (downstream) and U. S. Highway 15-401 Bypass (upstream).
Within this reach, twelve highway crossings and four railroad crossings

have been constructed across Leith Creek. In addition, ten utility
crossings consisting of five water lines and five sewer mains also cross
the creek.

The flood plain of Leith Creek passes through the City of Laurinbura
and consists of residential, municipal, and business properties. Floods

result from inadequate channel capacity to carry high discharges. Visual
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inspection of the creek indicates that little, if any effort has been

made to maintain the channel. Evidence of debris and heavy siltation

are evident throughout the entire study reach. With the exception of . .
developed areas and park areas, considerable amounts of vegetation . e e
and debris restrict the effectiveness of the natural channel. . L]

As shown on the general map, the major damage areas are located
within the city limits of Laurinburg and East Laurinburg. Based upon
flood elevations computed by backwater computer programs, there are e )
an estimated 65 residential and 17 commercial structures located within STy
the flood plain and susceptible to flood damages. |In addition, a school, L J
school lunch room, and gymnasium are also susceptible to damage.

Flood damages along Leith Creek consist of both tangible and in-
tangible damages. Tangible damages are those subject to monetary .
evaluation and include: physical damages or losses to property and -
improvements; emergency costs for flood damage prevention; and business,
financial, and wage losses in and adjacent to flood areas. Intangible
damages are not susceptible to monetary evaluation and include: danger
to human life; added inconvenience and human discomfort; injury and
exposure during floods; creation of conditions detrimental to health
and security; interruption of traffic, utility services and normal S
community activities; and the detrimental effects of frequent flooding
on the appearance and aesthetic quality of the flood plain such as L
deposition of debris, etc. T e

In order to compute economic damages, detailed field surveys were
conducted to determine elevations of structures located within the --
flood plain. Flood damage computations consisted of the creation of a ...,
. logical relationship between flood frequencies, flood stages and flood e
- damages. An economic index station was selected near Caledonia Road ﬂi;';:}f:;
- which was located in the high damage area and had stage fluctuations e 5
g representative of the entire damage reach.

‘I Average annual flood damages for natural conditions were computed L
. by first computing discharges for selected frequency storms and for- ’
= mulating a discharge frequency relationship. Discharges were then
converted into stage by use of backwater computations and plotted to
. form a stage discharge relationship. Stage damage curves were estab-
‘.. lished for three damage categories (residential, commercial, and public
properties) based on field appraisal of individual structures and -
interviews with local people. Average damages between successive select-
ed frequencies were then multiplied by the incremental probability
between these frequencies to obtain that part of the average annual
damages contributed by storms falling within these frequency limits.
Average annual incremental damages were totaled to obtain the average
annual damages. The following tabulation summarizes existing damages. -
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CATEGORY AVERAGE ANNUAL DAMAGES
Residential $13,500
Commercial 11,500
Public Properties 1,550
Tota! Damages-Existing Conditions $26,550

OTHER NEEDS

Other community needs associated with the potential development of
a flood control project include the following:

a) The City of Laurinburg has expressed a need to develop additional
recreational facilities in the immediate vicinity of Leith Creek; and;

b) The city has further indicated the need for a sewer line easement
adjacent to Leith Creek. Sewer lines could be placed parailel to the

creek and thus provide an additional use of land easements which would be
required should a channel improvement project be approved.

IMPROVEMENTS DESIRED

The city manager of Laurinburg submitted a ietter requesting assistance

to control flooding along Leith Creek. A copy of this letter is included
in Appendix 2 of this report. Local people are willing to support a flood
control project and have indicated that they will provide the necessary

cooperation should a project be recommended and approved. A copy of a
letter of intent to meet the requirement of local cooperation is included
in Appendix 2.

A public workshop was held in Laurinburg on 20 November 1975. During
this workshop, those in attendance had the opportunity to express their
opinion on potential flood control alternatives and to make any additional
proposals or recommendations concerning flood problems on Leith Creek. A
transc-ipt of the workshop has also been included in Appendix 2.

Local representatives have also expressed a desire to Include recrea-
tional facilitles as part of any recommended flood control project.
of correspondence from the local snonsars supporting the inclusion of
recreation as part of a recommended project are Included in Appendix 2
of this report.
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Formulating a Plan
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priate alteroatiye olans and © o aswe s oa booroiect effects = tangible anid
intangible, favarable and unfaverabic, ]

ForML. " T1ON AND LVALUATION CRITERIA o

Formulation and cvaluaticn ot cre plans of improverment for Leith Creci,

includirg al) yesible altermativen, were hased on technical, econamic, and
. ,

»

intangible criteria sunmarized in the folluwing paragraphs.  Such criteria . . K

permit the sclection ot the plan of inprovement which represents the solutice o

that best respends to the problems and needs ot the area. -
) 1

Technical Criteria

Technical criteria used for the tormulation and evaluation ot alterng-
tive solutions to the flood prablems on Leith Creek are consistent with
established Corps of Enginecers Requlations.  These requlatinn. proyided
guidance for carrving out the vartous task of multiobjective planning, cor-
sistent with the Water Resource Councils, Principles and Standards and
related policies.

gcconomic Criterin
The economic criteria whickh were applicd in formulating a plan are

thcse speci fied by othe Frincipltes and Standardes. Economic benefits wer:

developed in accordante with instractions containedg in related Drgiveos Tog —_ S
Soegqulationg sadditional cormomic crateriag used to doevelop the Teoamer o

b
slan ino rhe Callowing: ®

P
. o National Economic Development (NEDY Plan was tormulated

FaxiMize the net economic henetits while adireasing proaject obredtives, o }'_:{:-\

b. Tangible benefits exceeded cost for the SED P - .'-1

. -

c. All prices applied to estimated constructicng goaan o 0 A
haved on September 1976 estimater.

1 A oproject lite expectancy 0 50 veare o e 0 I
J ;
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e. Estimated construction time of the project was less than one
year, therefore, no interest was included during construction.

Environmental and Other Criteria
The following environmental criteria and intangibles were considered

in formulating a plan.

a. An Environmental Quality (EQ) Plan was formulated with the goal
of making the most significant contribution to preserving, maintaining,
restoring, and/or enhancing the cultural and natural resources of the
study area.

b. All alternatives considered were compatible insofar as practical
with the surrounding environment.

c. All efforts were made to avoid detrimental environmental effects
and whenever feasible, mitigating features were considered for such effects.

d. Public heaith, safety and social well being were considered when
formulating all alternatives.

e. Public acceptance of various alternatives was considered in for-
mulating each plan and feasible alternatives were coordinated with interested
agencies and individuals through correspondence, public meetings and other
procedures.

PosSIBLE SOLUTIONS

Several alternative measures to satisfy the problems and needs of the
area are possible; however, some of these measures are not practical or
economical. Possibilities include:

a. Nonstructural measures such as zoning and building code regulations,
flood proofing of both individual buildings or groups of buildings and
permanent or temporary evacuation of flood plain areas.

b. Structural measures such as reservoirs, levees and channel con-
veyance improvements.

c. A combination of structural and nonstructural measures.

Zoning and building code regulations are legal measures that could be
implemented and enforced by the regulating agency concerned to effectively
reduce the flood damage potential of an area in accordance with a planned
program of development and land use. Such action would be desirable in
the Leith Creek problem area in order to preclude possible future develop-
ment that would suffer large damages under flood conditions.
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Flood proofing might include raising existing and future homes, pro-
tecting roads and utilities, and diking around individual buildings or areas
to be protected. This type of flood protection may prove effective tor
commercial and public properties within the flood plain, however, residential

! structures consist generally of low cost frame housing which would be - ‘
difficult to flood proof with cost being higher than the benefits wil

justity. . _ ]

Permanent evacuation of the flond plain might involve removal of all S
- buildings and personal property and converting the land to recreation or IR
. scenic areas which would not be seriously damaged by floodflows. Temporary - : "
evacuation would involve the establishment of an eariv warnina svstem to
predict flooding in sufficient time to conduct an orderly evacuation of
the flood plain. However, due to the smallness of the watershed, a reliable
flood forecasting system would be difficult to implement.

: Flood insurance provides an additional nonstructural alternative to
the flood problems of Laurinburg and East Laurinburg. This program is
designed to provide flood insurance at rates made affordable through a
Federal subsidy. Qualifying communities must adopt and administer local
measures to protect lives and new construction from future flooding. The
City of Laurinburg has applied for Flood Insurance and a Flood Insurance

] Study is scheduled for Fiscal Year 1977.

With an emphasis on nonstructural solutions a nonstructural alterna-
tive was formulated to protect all structures within the flood plain. The
alternative consisted of flood proofing or relocating each individual
X structure. Structures which could not be flood proofed or physically
ii relocated were assumed to be demolished and the occupants were relocated
and provided with minimum standard housing. Estimated first cost of this
alternative was $770.200 Average annual costs of $51,400 when compared
with benefits of $26,550 yielded an unfavorable benefit-to-cost ratio of

0.52.

i' Structural solutions offer a broad field of alternatives to alleviate
: flood damages. These alternatives include measures designed to modify
floods by altering the natural environment. These modifications include
efforts to divert floods; to change the timing and duration of floods,
or; to restrict floods from portions of the flood plain.

! Reservoirs provide a structural alternative to control flooding by
storing runoff and thus reducing the peak flows dovnstream. However, in-
vestigations of the Leith Creek Basin revealed a lack of suitable sites
for reservoir construction. No further study was made for this alternative.

. Levees provide an alternative structural solution by restricting floods

» from portions of the flood plain highly susceptable to flood damage. The '.
numerous road crossings over Leith Creek, however, render this type of T ]
improvement infeasible. An estimated nine road crossings would require L .
substantial modification in order to implement an effective levee system. TN N
In addition, an interior drainage problem would be created by levee OEACT
construction which would require a system of drainage ditches and purmps. S el
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Channel Conveyance Improvement consists of various modifications to
the existing channel which result in an increased flow capacity. These
modifications include: <cleaning; deepening; widening and/or channel re-

alignment. Channel conveyance improvement is the most feasible structural
atternative to flood problems associated with high water from Leith Creek.

Thus far, structural and nonstructural alternatives have becn con-
sidered separate'y. However, a combination of structural and ronstruc-
tural alternatives may provide the best solution to the flood problems
on Leith Creek. As previously discussed, nonstructural solutions are
not sufficient to alleviate flood damages to existing structures. A
structural alternative will be required to effectively reduce existing
damages. Future development, however, is a different story. Without
some type of flood plain requlation, future development can encroach
the flood plain and thus reduce the effectiveness of a flood control
project. In consideration of the above, any recommended structural
solution to the flood problems on Leith Creek will be accompanied with 3
requirement that the local community establish and enforce flood plain
reqgulations for the residual flood plain.

ALTERNATIVES CONSIDERED FURTHER

As a result of reconnaissance studies and preliminary estimates,
potential solutions to the flood problems which were clearly impractical
or unfeasible were eliminated early in the course of study in order to
concentrate on feasibie alternatives. Reservoir and levee alternatives
were not considered beyond the preliminary study phase which proved them
to be infeasiblie.

Channel conveyance improvement in the form of cleaning and/or
enlarging the existing channel offers the most practical method of
reducing flood damages along Leith Creek. In order to formulate the
most feasible channelization alternative, five basic channel plans were
prepared and analyzed. All five plans are similar in that they begin at
the L &€ S Railroad crossing immediately upstream of State Road 1645 and
end at Gill Street (See Plate 1). Each plan also calls for the removal
and/or replacement of the McKay and Carver Street Bridges. Plans 1 and
2 are designed with varying bottom slopes ranging from .0068 ft/ft to
.00214 ft/ft. These plans also call for modification of the Laurinbury
and Southern Railroad immediately upstream from McKay Street. Plans 3
and 4 are designed with varying bottom slopes ranging from .0015 ft/ft
to .00086 ft/ft and do not recommend any railroad modifications. The
fifth plan of improvement was designed to provide a 200 foot floodway
for the entire project length without channel excavation. Each plan is
discussed individually in the following paragraphs and a summary is
presented on Plate 1.
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Channe! Conveyance Improvement Plan 1 begins at the Lauriaburs oo
Southern Railroad and continues to Gill Street, a total project lenath
of 1.97 miles. This plan calls for the deepening of the existing «nhan .
and widening. " <’ bottom widths vary from 35 feet in the reach betve
the L & S Railroad and Church Street: then 30 feet to the end of th. '
at Gill Street. Also included ir the plan recommendation are the
of two highway bridges and one railroad culvert as previously i .o
Plan | would reduced the maximum stage of the 100 year freguerc, t' o
about 2.9 feet. The estimated first cost of the plan is 318, 70r «n: “+e
annual charges $23,100 including maintenance. Annual benefite »tf Sk 47
vield a benefit-to-cost ratio of 1.05.

Channel Conveyance Improvement Plan 2 is similar to Plan 1 in al!
respects except channel bottom widths. Design bottom widths for Plar
vary from 45 feet in the reach between the L & S Railroad and Church Steo
thence, 40 feet to the end of the project at Gill Street. Plan I woul:
reduce the maximum stage of the 100 year frequency flood by about 3.3 -
The estimated first cost of this plan is $365,000 and annual charaes, 50 ..
including maintenance. Annual benefits of $24 600 yield a benefit-to-co’

ratio of 0.93.

6

Like Plans 1 and 2, Channel Conveyance Improvement Plan 3 heqging at
the Laurinburg and Southern Railroad and continues to Gill Street, o
total project length of 1.97 miles. This plan avoids modification ot
the L & S Railroad crossing immediately upstream of McKay Street.
Design bottom widths for Plan 3 vary from 35 feet between the lower
project limits and North Main Street, to 30 feet in the short reach

between North Main and Gill Streets. Plan 3 would reduce the maximur -

stage of the 100 year frequency flood by about 1.8 feet. The estimatcd
first cost of this plan is $181,000and annual charges 513,300 Annual
benefits of 523,250 yield a benefit-to-cost ratio 1.67.

Channel Conveyance Improvement Plan 4 is similar to Plan 3 in 511

respects except bottom widths., Design bottom widths for Plan & vary teom .
45 feet between the lower project limits and North Main Street, (- ki

teet in the short reach between North Main Street and Gil) Strect, P

viould reduce the casinue stage ot the 100 year frequency floaa by o

2.0 feet. The ectimated Yirst cost of this plan is §203,400 3. o 0

charges, §15 400 inclading maintenance.  Annual benet it ot $2L 000
a benefit-to-cos: r3tio of 1.56.

Channel Inprovement Plan 5§ was designed to test the o 'ed! o pr
a floudway for high fiows and avoiding channel excavation. Tnis pian -
commends the construction of a 20C foot wide floodway in the reach e a
the L £ S Railroad and Gill Street. The floodway would bte g acsoed o
mowed at frequent intervals to prevent obstructions to Plow.  Bejdages -
ifications are the same as recommended tor Plans 3 and 4. Plan ;
reduce the maximegm stage of the 100 year frequency flond by abangt 102
The ostimated tirst cost »f the plan is $]6|,200 and the anpuas oy e, .
$12,800 including ~aintenance. Annnal benefits of $16,700 yicl o oo )

to=cost a0 of ]30
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Plate 1 summarizes pertinent data relative to each of the alternatives
discussed in the preceeding paragraphs. Tables | and 2 summarize signifi-
cant beneficial and adverse contributions of each alternative carried through
the final planning stage.

Selecting a Pian

PSPPI O

LA
i

The selection of the best plan of improvement for Leith Creek involved
the comparison of the various alternatives which met the formulation and
evaluation criteria outlined earlier. C(Consideration was given to environ-
mental effects, social well-being, the regional development and the national ® ® 4
economic development. During the selection process, all alternatives were ]
presented to the pubiic at a public workshop held at the Scotiand County L
Courthouse on 20 November 1975. The transcript of the workshop and all
subsequent correspondence is presented for review in Appendix 2.

System of Accounts

The System of Accounts (S of A) is a display requirement of the Water
Resource Counci!, '"Principles and Standards'' and is an integral part of S
the planning process. The System of Accounts displays all significant o
beneficial and adverse contributions of each alternative carried through
the final planning stage and provides a useful tool to assist in the ®
selection process. The S of A also satisfies the display requirements *
of Section 122, Public Law $1-611, River and Harbor and Flood Control Act :
of 1970. Table 1 displays the breadth and detail of the assessment and -j:'
evaluation of all alternative plans. Table 2 summarizes Table | and -
presents the crucial planning consideration underlying each alternative. ) '
Table 2 is presented later in this report in the section entitied ''State- 34#;'ifA
ment of Findings'.

The NED Plan

The Principles and Standards require the designation of National _
Economic Development (NED) Plan. This plan is described as the plan which : T
best addresses the planning objectives in a way which maximizes net eco- )
nomic benefits. Basically, two structural types of channel improvement
were considered. Plans 1 and 2 recommended deepening and widening while oo ‘
the remaining plans generally avoided deepening the existing channel. D
fn consideration of the above, two plans emerged as candidates for the ORI
NED Plan. Of the deepening alternatives (Plan | and 2), Plan | resulted o
in the greatest amount of excess benefits over costs. Of the non-
deepening alternatives (Plan 3-5), Plan 3 resulted in the greatest
amount of excess benefits over costs. However, in consideration of the
net amount of excess benefits, Plan 3 edged out Plan 1. Therefore, of
all plans considered, Plan 3 is the plan which best addresses the plan- R
ning objectives while maximizing net economic benefits. Plan 3 is the .
NED Plan.

PPV TPy
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The EQ Plan

The Principles and Standards alsc require the designation of an
Environmental Quality Plan (EQ Plan). This plan is described as the plan
which will make the most significant contribution to preserving, maintain-
ing restoring, or enhancing cultural and natural resources. The exist-
ing conditions of the creek weighed heavily in selecting an EQ Plan.
The existing channel bottom exhibits strong evidence of heavy siltation
in the past. Therefore, the alternatives of deepening versus not deep-
ening become a comparison of maintaining versus restoring natural re-
sources. Of all alternatives considered, the nonstructural alternative
was the best environmental alternative, but was not economically justi-
fied. Therefore, the major criteria in selecting an EQ Plan became the
amount of natural cover disturbed during construction and subsequent
maintenance. Plan 1 had the least disruptive effect of the deepening
alternatives considered and Plan 3 had the least disruptive effects of
the non-deepening alternatives. Plan 3 had slightly less disruptive
effects than Plan 1. By placing more emphasis on maintaining rather
than restoring cultural and natural resources, and in consideration of
the structural alternative with the greatest amount of net Environmental
benefits, Plan 3 edged Plan 1 and therefore, has been designated as the
EQ Plan.

SELECTING A PLAN

Plan selection is the designation of the most desirable alternative
based on results of this detailed study. This selection is also influenced
by the public response to the various plans of improvement. As discussed
in the preceeding paragraphs, Plan 3 is the NED and the EQ plan. Plan 1,
however, had sufficient merits to be considered very strongly on both
accounts. Therefore, selection of a recommended plan was narrowed to
Plans 1 and 3.

After careful consideration of all data presented in the preceeding
pages and subsequent appendixes and after careful review of the public
preferences expressed during the public workshop and subsequent corres-
pondence, Plan 3, in combination with the regulation of the residual
flood plain has been designated as the recommended plan.

The Selected Plan

The preceding section summarized plan formulation and identified the
plans with the best potential for resolving the problems and needs of the
study area. The following pages present a description of the best plan,

including its accomplishments and effects as well as its significant design,

construction, operation and maintenance aspects.
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PL.AN DEScriPTION

The most appropriate plan of improvement in the Leith Creek Basin
is a combination structural and nonstructural plan. The structural
measures consist of the cleaning and widening of the existing channel
for a total distance of 1.97 miles and replacing two highway bridges,
and relocating two water mains and one sewer line. Nonstructural
measures consist of passage, by the local sponsor, of regulatory mea-
sures to control the residual flood plain. The concept of designated
floodways is recommended and designated floodways for both existing and
improved conditions are presented in Section E of Appendix 1 for guidance.

The main features of the recommended plan are as follows:

Widen and clean the existing channel a total distance of 1.97
miles. Bottom widths vary from 35 feet to 30 feet with side slopes of 2
horizontal to 1 vertical.

Remove and replace the existing McKay Street bridge. Replacement
structure should have a minimum low chord elevation of 196.4 feet ms)
and sufficient opening to pass a flow of 1640 cfs.

Remove and replace the existing Carver Street bridge. Replacement
structure should have a minimum low member elevation of 201.0 feet msl
and have sufficient opening to pass a flow of 1570 cfs.

Acquisition of 20.72 acres of permanent right-of-way will be
required to implement the proposed plan.

Local sponsor is required to adopt and enforce land use measures
to prevent the unwise and uneconomical development of the flood plain.

Development of a Greenway Park is also part of the recommended
plan and will be discussed later in this report.

PLAN ACCOMPLISHMENTS

The major benefits that will result from the selected plan are the
reduction of existing and future damages to the urban areas of Laurinburg
and East Laurinburg, North Carolina. Construction of the selected plan
would produce flood damage reduction benefits for approximately 82 structures
located within the existing flood plain. Average annual benefits of $23,250
are estimated for the reduction of flood damages to existing structures. No
monetary benefits are claimed for reduction of damages to future development
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since the plan recommends regulation of the flood plain. Plan and profile
views for both existing conditions and improved conditions for various

' frequency floods are presented in Section E of Appendix 1 for comparison -
. of pre-project and post project conditions.

i EFFECT OF THE PLAN ON ENVIRONMENT S

The selected plan consists of widening the existing channel bottom to
widths ranging from 30 to 35 feet and deepening as much as two feet. This
plan would have beneficial environmental effects in that it recommends
the removal of trash, debris and large discarded articles from the creek
bottom and the removal of vegetation which, in places, clogs the channel
and collects floating debris and scum.

Adverse effects of the selected plan include the destruction of existing
bottom flora and invertebrates, loss of vegetation from one side of the
creek, and a temporary increase in turbidity and sediment load. Construction
of the proposed plan could also result in lowering of the surface water table -

immediately adjacent to the creek. . ot
Right-of-way clearing would result in the loss of 20.72 acres of vegeta-

tion. This cover loss would include shrubs and thickets (black willow, privet,

honeysuckle and greenbriar) and some trees (sweet gum, sycamore, black gum, . )

and a few pines and small oaks). The project area is a narrow strip which 1;"**';7‘—‘

is impinged upon from both sides by residential and commercial development, ST

and provides only marginal to moderate habitat for birds, squirrels, rabbits
and other small animals.

Studies by the North Carolina Wildlife Resources Commission show that
the amount of stream cover is the greatest single factor affecting fish
populations in streams disturbed by flood control measures. Fish resources I
in the project area are limited to darters, daces, a few sunfish of minimal Sl
size, and possibly small pickerel or largemouth bass at the lower project e s
limit. Since this plan derives its flood control benefits by widening and
deepening of the channel, cover could be reestablished along the edges of
the creek without affecting channel flow.

L L ]
Existing bottom flora and invertebrates will be removed as would be 5:.~:
expected with any channel modification plan. The sand and silt bottom should S
gradually recolonize from flora and invertebrates above the project, but ST
will probably result in a less diverse population. SR
Erosion, turbidity and sedimentation would be increased during and after _.,‘ . A

construction until vegetation is reestablished. Seeding with grass shall
be done on all cleared areas. This plan requires 34,700 cubic yards of
excavation and 19.2 acres of clearing. A small increase in sediment load
may occur during periods of high flows due to a slight increase in channel
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velocit'es. Sediment impacts are not expected to occur downstream of the
project in the more valuable habitat. {mmediately below the lower project
limit, the creek slows and widens to form a broad swamp with no defined
channel. This area acts as a filter. On days of high volume flows and
turbidity in the upper reaches of Leith Creek, clear water can be observed o
in the lower swampy area. A

S The selected plan calls for deepening as much as two feet in the

. extreme lower reach in order to obtain maximum capacity of the L & S Rail-
- road culvert located at the downstream limit. The remaining reaches of

" the 1.97 mile project generally follows the existing invert elevations

b and avoids deepening. |In areas where excavation proceeds deeper than

more recently deposited sediment, a draining of wet soils is possible

4 immediately adjacent to the creek. Elevated fill areas and a slightly

“ower channel bottom could result in better drained soils and fewer low-

land hardwoods in the reestablished cover. .

The proposed plan can also be made compatible with local plans to
construct a park on the western bank between Carver Street and Caledonia
Road, by the construction of a greenway connecting existing park facilities
with proposed park facilities. In accordance with established Corps' )
y policy for recreation facilities at local flood protection projects, po- .
h‘ tential flood control alternatives were formulated without regard to . o
recreation in order to avoid the influence of recreation on the formu- ’
lation of a project which must attain a benefit/cost ratio greater than
unity without regard to recreation. The inclusion of a greenway with a
bike and walking trail and periodically spaced picnic tables and park .
benches is included as part of the recommended plan and will be discussed e et
later. . @

OTHER PLAN EFFECTS

Construction of a flood control project on Leith Creek will reduce -
health hazards, particularly those created by the overflow of low lying .
areas. Other intangible benefits include: the reduction of risk to human
life and limb and the peace of mind that goes therewith; reduced number
of traffic disruptions; and improved aesthetic quality.

DEs1GN i

The selected channel conveyance improvement plan for Leith Creek . e
will pass an 8 year flood with zero damage to existing commercial and SRR
residential structures. ROREEROS
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Material removed from the creek should be deposited parallel to the
creek bank on one side only. Maximum height of fill shall be four feet.
Disposal mounds shall be leveled, smoothed and seeded to grass.

Disposal materials shall be shaped to facilitate construction of a
greenway and bike trail adjacent to Leith Creek. Construction of the
greenway will begin at Church Street and extend to the upper project
limits at Gill Street, a total distance of 6,350 feet. The greenway
will include a four foot wide bituminous surfaced trail for biking and
walking and will also include periodically spaced picnic tables and
park benches. Two picnic sites have been located in the vicinity of
Carver Street behind a complex of low rent apartments and in the vicinity
of McKay Street near the elementary school and playground. Each picnic
site will contain two tables and one trash recepticle. Park benches
will be located at road crossings where picnic sites are not planned.

Beautification measures will receive full consideration during the
preparation of plans and specifications. 1In general, visibly disturbed
areas of all elements surrounding the project will be landscaped to
restore the nacural scenic beauty and to provide an attractive appear-
ance. Ornamental shrubbery will be planted in appropriate locations
to beautify the Greenway Park.

CONSTRUCTION

Estimated time of construction for the selected plan of improvement
is less than one year. During construction, only the areas required for
construction and disposal of excavated materials shall be cleared. All
efforts shall be made to disturb as little natural cover as possible. Where
feasible, channe) excavation shall be made from one bank only to avoid
disruptive effects to the opposite bank.

In order to provide for abatement and control of any environmental
pollution arising from construction activities, the contractor and his
subcontractors shall comply with all applicable Federal, state and local
faws and requlations concerning environmental pollution control and abate-
ment .

OPERATION AND MAINTENANCE

Operation and maintenance will be a non-Federal responsibility and
will be accomplished in accordance with Federal! regulations. No signifi-
cant probiems are anticipated in connection with the operation and
maintenance of the selected plan.
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The nonstructural portion of the selected plan of improvement
requires regulation of uses made of the residual flood plain. The con-
cept of designated floodways is recommended to allow optimum use of flood
plains without significantly increasing flood hazards. Under natural
conditions, a major flood would inundate the entire flood plain. The RN
floodwater in the channel and areas immediately adjacent to the channel PRI
would normally be flowing swiftly, while the waters that cover the area ®
adjacent to high ground would be ponded or moving very slowly. |If ob- ’
structive development were placed in the area normally occupied by the
swiftly flowing water, the obstruction would act as a dam, causing flood-
water to back up and reach significantly higher elevations. Placement
of development in the outer edges of the flood plain will cause dis- .
placement of stored waters, but obstruction to flow would be minimal. ®
With the floodway concept an area, referred to as the ''"Floodway'' is set
aside for unobstructed passage of flood flow. The area between the
floodway and the natural flood plain limits is referred to as the ''Flood-
o way Fringe''. Complete filling of the floodway fringe will cause the

design flood (usually a 100-year frequency flood) toc rise about one
G' foot higher than it would under present conditions. This possible i ®
future flood elevation is referred to as the '"Flood Protection Eleva- Ll
tion" which is designed to serve as a guide for development within the

e
A e fa et e
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;2: floodway fringe areas. Homes and other damageable facilities should be
a constructed above the flood protection elevation or provided equivalent
_ protection by flood proofing. Plates showing floodway boundaries and
b floodway fringe areas (defined by the limits of the 100-year flood)

for both pre-project and post-project conditions are contained in
Appendix 1 of this report.

5 Economics of Selected Plan

METHODOLOGY

The tangible economic justifications of the selected plan can be EEARERR
ascertained by comparing average annual costs (including interests, ::ﬂﬂ”z:ff;
amortization, operation and maintenance) with an equ’'valent average ' e
annual beneflt which would be realized for the plan over a 50 year | “‘ )
- period of analysis. The average annual benefits should equal or ex- '
. ceed the annual cost if the Federal Government is to contribute toward
- the project. All costs and benefits presented in this section are
- based on September 1976 prices and the prevailing Federal interest rate
of 6 3/8% was used to determine annual charges.
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; Costs

All cost estimates for the channel project include a 15 percent
contingency factor, and costs for engineering and design and supervision
based on cost experienced for similar projects. The following tabula-
tion summarized total first costs for the Flood Control feature. Non-

Federal cost estimates were obtained from the City of Laurinburg, local
sponsor for the Leith Creek project.

SUMMARY OF FIRST COSTS
FLOOD CONTROL

FEDERAL
Channel Excavation $43,400
Riprap 11,000
Land Clearing 11,500
Shaping and Seeding 7,900
Contingencies 9,000
Engineering & Design 25,000
Supervision and Administration 7,100
TOTAL FEDERAL FIRST COST $117,000

NON-FEDERAL
Land Cost 1,800
Bridge Replacement 50,500
Water Line Relocations 8,500
Sewer Relocations 3,200
TOTAL NON-FEDERAL FIRST COSTS $ 64,000
TOTAL FLOOD CONTROL FIRST COST $181,000

Recreational cost reflect only those cost for recreational facilities
over and above flood control costs. The local sponsors have indicated
a willingness to cost share on a 50-50 basis, all recreational cost which
fall within the cost limitations of Federal participation. Ffederal par-
ticipation is limited to 10 percent of the Federal cost for flood control
without approval of higher authority. Operation and maintenance of the
facilities after completion.will be a local responsibility. The following
tabulation summarizes estimated first cost for recreation.
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- SUMMARY OF FIRST COST .
RECREATION , 4
L
: Bituminous Trail $11,400 . ]
g Picnic Tables 3,200 L
[ Park Benches 800 T
v Trash Receptacles 800 ST
Ornamental Shrubbery 2,000 . S
|
TOTAL RECREATION FIRST COST $18,200
Federal Share $ 9,100
Local Share $ 9,100
4
® |
The following summarized total first cost for a flood control and 1
recreation project on Leith Creek. X
-
TOTAL FIRST COST-LEITH CREEK B
[
Federal :
Flood Control $101,000 S
Recreation 9,100 : .
TOTAL FEDERAL FIRST COST $110,100 j
e n e ey
Non-Federal . e ;
Flood Control $ 64,000 e
- Recreation 9,100 '
o TOTAL NON-FEDERAL FiRST COST § 73,100
TOTAL PROJECT FIRST COST $183,200

Annual costs estimates are based on a 50 year period of analysis. R
Interest during construction is not included since the period of con- S

struction is estimated as being less than one year. Interest and T T
amortization charges are based on an interest rate of 6 3/8% percent. REREERE
The estimated cost of operation and maintenance is also included. [

SUMMARY OF ANNUAL COSTS

Annual Federal Costs

Flood Control $ 6,750
Recreation 600 i ® )
TOTAL ANNUAL FEDERAL COSTS $ 7,350 T .

Annual Non-Federal Costs

Flood Control S 6,050 Sl
. Recreation 1,100 T T
TOTAL ANNUAL NON-FEDERAL COSTS § 77,150 - o <

TOTAL ANNUAL COST-ENTIRE PROJECT $ 14,500
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BENEFITS

Estimates of monetary benefits are based on the September 1976
price level. The great majority of the area protected by the plan of
improvement is currently developed in low cost housing with scattered
commercial and public properties. Computed flood control benefits are
based on existing development only. Benefits accrue due to the re-
duction of flood elevations to an estimated 65 residential and 17
commercial structures. Recreational benefits were determined by com-
puting projected park usage based on projected visitation rates and
assigning a visitation day value to determine benefits. An estimated
visitation rate of 2,800 days annually and a visitation day value of
$0.93 were used in determining recreational benefits.

Average annual benefits are shown in the tabulation below for the
plan of improvement. Although intangible benefits and possibly, tan-
gible secondary beneiits may accrue to the national economy, only
tangible primary benefits are represented in the tabulation.

SUMMARY OF ANNUAL BENEFITS

Residential $11,900
Commercial 10,000
Public Properties 1,350
TOTAL ANNUAL FLOOD CONTROL BENEFITS $23,250

Recreational Benefits 2,600
TOTAL ANNUAL BENEFITS $25,850

Average annual flood control benefits of $23,250 when compared to
annual flood control costs of $12,800 yields a benefit-to-cost ratio
of 1.81. Average annual recreational benefits of $2,600 when compared
to annual recreation costs of $1,700 yields a benefit-to-cost ratio of
1.53. Total annual benefits of $25,850 when compared to total annual
costs of $14,500 yields a project benefit-to-cost ratio of 1.78.

Division of Plan Responsibilities

As previously discussed, the adoption and entorcement of land use
measures to prevent the unwise and uneconomical development of the
flood plain is a requirement of the selacted plan of inprovement . The
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SUMMARY OF FIRST COST

RECREATION 1
Bituminous Trail $11,400 - 4
l Picnic Tables 3,200 L
Park Benches 800 :
Trash Receptacles 800
. Ornamental Shrubbery 2,000
l TOTAL RECREATION FIRST COST $18,200 o . :
1
Federal Share $ 9,100 )
Local Share $ 9,100
-~ The following summarized total first cost for a flood control and 4
L recreation project on Leith Creek. L 4
o
TOTAL FIRST COST-LEITH CREEK ]
Federal ' 1
) Flood Control $117,000 *
. Recreation 9,100 3
TOTAL FEDERAL FIRST COST $126,100 E
N Non-federal CER
- Flood Control $ 64,000 e
i Recreation 9,100 - .r._ 1
TOTAL NON-FEDERAL FIRST COST 3 73,100 T
B—_—
SRR
TOTAL PROJECT FIRST COST $199,200 )
§ N T
Annual costs estimates are based on a 50 year period of analysis. 1
Interest during construction is not included since the period of con-
struction is estimated as being less than one year. Interest and
amortization charges are based on an interest rate of 6 3/8% percent.
The estimated cost of operation and maintenance is also included. 5
A
o
g SUMMARY OF ANNUAL COSTS 1
1
Annual Federal Costs
Flood Control $ 7,800
Recreation 600 o T
; TOTAL ANNUAL FEDERAL COSTS $ 8,400 ® 1
Annual Non-Federal Costs
Flood Control S 6,100
Recreation 1,100
TOTAL ANNUAL NON-FEDERAL COSTS $ 7,200
d ¢ TOTAL ANNUAL COST-ENTIRE PROJECT $ 15,600 ®
N
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BENEFITS

Estimates of monetary benefits are based on the September 1976
price level. The great majority of the area protected by the plan of
improvement is currently developed in low cost housing with scattered
commercial and public properties. Computed flood control benefits are
based on existing development only. Benefits accrue due to the re-
duction of flood elevations to an estimated 65 residential and 17
commercial structures. Recreational benefits were determined by com-
puting projected park usage based on projected visitation rates and
assigning a visitation day value to determine benefits. An estimated
visitation rate of 2,800 days annually and a visitation day value of
$0.93 were used in determining recreational benefits.

Average annual benefits are shown in the tabulation below for the
plan of improvement. Although intangible benefits and possibly, tan~
gible secondary benefits may accrue to the national economy, only
tangible primary benefits are represented in the tabulation.

SUMMARY OF ANNUAL BENEFITS

Residential $11,900
Commercial : 10,000
Public Properties 1,350
TOTAL ANNUAL FLOOD CONTROL BENEFITS $23,250

Recreational Benefits __2,600
TOTAL ANNUAL BENEFITS $25,850

Average annual flood control benefits of $23,250 when compared to
annual flood control costs of $13,900 yields a benefit-to-cost ratio
of 1.61. Average annual recreational benefits of $2,600 when compared
to annual recreation costs of $1,700 yields a benefit-to-cost ratio of
1.53. Total annual benefits of $25,850 when compared to total annual
costs of $15,600 yields a project benefit-to-cost ratio of 1.66.

Division of Plan Responsibilities

As previously discussed, the adoption and enforcement of land use
measures to prevent the unwise and unecconomical development of the
flood plain is a requirement of the selected plan of improvement. The
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responsibility for such measures is non-Federal, although technical ad-

vice is available and shall be furnished to the local sponsor by the

Charleston District. Designated floodways for both existing and improved

conditions are presented in Appendix 1 of this report. The division of -
:I responsibilities for the Leith Creek Channel Conveyance Improvements is

discussed in the following paragraphs.

Legislative and administrative policies have established the basis

for Federal and non-Federal responsibilities in the construction and i
. operation and maintenance of continuing authority flood control pro- .
Il jects of this type. These responsibilities include both the sharing

of costs for construction and operation and maintenance of the project.

Other general non-Federal responsibilities, such as indemnifying the

United States and preventing encroachments upon project channels, are not

discussed but are set forth in the '""Recommendations''.

A

CosT APPORTIONMENT

Sharing of costs between Federal and non-Federal interests for the
Leith Creek project is based on the standard requirements established
i as Federal policy for ''local protection' works. Under this policy,
| non-Federal interests are required to furnish all lands, easements and
rights-of-way required for project construction and proper project
maintenance. Non-Federal interests are also required to bear the
costs of modifications to all utilities and highway crossings required
, for project construction. In addition, the local sponsor must operate s e
ii and maintain the project after construction in accordance with Federal -
requirements. The Federal Government is responsible for all flood
control construction costs including costs incurred in performing in-
vestigations and designs and costs incurred for modifications to rail-
road crossings. Under the study authorization, Federal costs are limited : o
to $2 million except in special cases concerning natural disasters. e
Non-Federal interests must pay all costs in excess of the Federal limi-
tation. As discussed previously, recreational cost for recreational

facilities on Leith Creek shall be apportioned on a 50-50 cost share
basls between “ederal and non-Federal! interest.

The following tabulation shows the apportionment of first costs
and annual operation and maintenance costs between Federal and non- 1
Federa) interests, in accordance with the policies outlined above. o

PRSP S TR SR
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COST APPORTIONMENT
ESTIMATED FIRST COST ANNUAL 0&M COSTS
FEDERAL
Flood Control $117,000 0 "
Recreation 9,100 0 ®
4 TOTAL FEDERAL $126,100 0
3
3
h NON-FEDERAL . °
Flood Control $ 64,000 $1,800
Recreation 9,100 500
TOTAL NON-FEDERAL $ 73,100 $2,300
2
[‘ TOTAL $199,200 $2,300 ' ° L
&
FEDERAL RESPONSIBILITIES '
*> The presently estimated Federal share of the total first cost of

the Leith Creek project is $126,100. The Federal Government is re- - R
sponsible for the preparation of plans and specifications and for 1
construction of the project.

NoN-FEDERAL RESPONSIBILITIES SRR

The presently estimated non-Federal share of the total first cost ' * j
of the proposed project is $73,100. |Ir addition, the non-Federal in-
terests must operate and maintain the project at an estimated annual
cost of $2,300. The local sponsor rmust also meet the local coopera-
tion requirements as outlined in the section entitled ''Recommendations''.
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Plan Implementation

The following steps will be taken subsequent to the submission of
this report:

Circulation of a Negative Declaration of Environmental Effects to
all interested agencies and individuals. If comments on the Negative ®
Declaration reveal significant adverse environmental effects or if
sufficient public opposition is indicated an Environmental Impact State-
ment will be prepared and circulated.

Review of this report by the South Atlantic Division Office in At-
lanta, Georgia, and the Office of the Chief of Engineers in Washington, L
. C. The South Atlantic Division Engineer may delegate authority to
the Charleston District Engineer to commence work on Plans and Speci-
fications pendina approval by the Chief of Engineers.

Formal review and comment by the Governor of North Carolina.

L
Authorization by the Chief of Engineers for project construction.
Notification of project authorization sent to Congressional dele-
gation. (Effective date of project authorization is date Congressional
delegation is notified. ) .
®

Funds for post authorization studies and construction requested fror
and allotted by the Chief of Engineers.

Preparation of plans and specifications including pre-construction
surveys, materials investigations and detailed engineering cost esti- .
mates. ®

Local sponsar meets non-Federal requirements.

Agreerment with sponsor processed and signed. (Agreement rust be
consistant with requirements of Section 221 of Public Law 91-611, Flond
Control Act of 1970.) L

Project advertised for bids.
Contract awarded.

Project construction completed and project turned over to local L
sponsors who assure responsibility for operation and maintenance.

't is not possible to accurately estimate a schedule for the above
steps because of vacriables in the roviceaing and funding proceas., How, -
vver, the following tive abjectives have been establisbed by the Chiet
®
3 .
[ [ ® [ ] ® ® [ ® [ [ ] ® ® ® ® ®
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' e o
: of Engineers following completion of the Feasibility Study by the
. Reporting Officer and preparation of this Detailed Project Report.
E a) Review of Detailed Project Report by
j Division Engineer 2 Months - 4
[ ° o
P b) Review of Detailed Project Report by ]
{ the Office, Chief of Engineers 2 Months e
H ':J
F c) Completion of Project Construction KRN 4
(Including Plans and Specifications - 3
After Project Approval) 18 Months * L4
P.
l Views of Non-Federal Interests ¢« o
3 1
]
1 1
4 The considered plans of improvement were coordinated with various . .‘ |
\ state, local and non-governmental interests. Coordination was also made
in the form of a public workshop held in Laurinburg on 20 November 1975.
Statements by those interests are contained in Appendix 2. In addition N
a complete transcript of the public workshop is also presented. :
o e
" -
g
. RN R
- - . -.‘1
Review hy Other Federal Agencies e ]
L [ J ]
-
Letters and comments received from other Federal agencies are 1
. . . ® [
contained in Appendix 2. 4
]
° o |
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Summary

Leith Creek is located in Scotland County, in the upper coastal
plains section of North Carolina. The watershed consists of a total
area of 13.24 square miles above the confluence of Leith Creek and
Little Creek immediately downstream of the city limits of Laurinburg.

The main flood problems associated with Leith Creek are located
within the city limits of Laurinburg and East lLaurinburg. An estimated
65 residential and commercial structures are located within the flood
plain in additioon to a school, school lunchroom, gymnasium and several
public parks. Estimated annual flood damages for existing conditions
are $26,550.

Several techniques were considered for alleviating flood problems.
A site was not available for reservoir construction and levees were
determined to be ineffective due to numerous road crossings. Channel
conveyance improvements were found to be the most feasible structural
method of flood control on Leith Creek. Nonstructural measures were
studied in depth but were found to be impractical for alleviating
existing damages. Regulation of the flood plain, however, was deter-
mined to be an effective method of controlling future development
damage.

The selected plan of improvement consists of a combination of
structural and nonstructural alternatives. Structural measures re-
commended consist of 1.97 miles of channel conveyance improvement
including replacement of two highway bridges, and relocation of three
utility crossings. Nonstructural measures recommended include the
adoption and enforcement by the local sponsor of regulatory measures to
control future development of the flood plain.

Recreational facilities included as part of the recommended plan
include a greenway park with bike and walking trail and picnic facilities.
The greenway will connect existing and proposed parks.

The estimated first cost of the channel improvements and recreational
facilities on Leith Creek is $199,200and the annual charges, $15,600.
Annual benefits are estimated to be $25,850 yielding a benefit to cost
ratio of 1.66.

Results of this detailed study indicate that Federal assistance is
warranted to alleviate existing and potential flood hazards on Leith
Creek. The proposed plan is economically justified and is the plan
preferred by the majority of the local people.

33

L roaay




~ v v v vmgvr Vr_fv‘

Statement Of Findings

t The documents concerning the proposed action and the stated views

of other interested agencies and concerned public have been reviewed

- and evaluated, in light of the overall public interest, relative to

! the various practicable alternatives in providing the needed flood con-

| trol protection in the vicinity of Leith Creek. The possible conse-
quences of these alternatives have been studied according to environmental,
social well-being, and economic effects, including regional and national

3 development and engineering feasibility. In evaluation, the following

b points were considered pertinent:

I The project will provide an adequate deqree of flood protection
for the affected areas of the cities of Laurinburg and East Laurinburg.

8 The selected plan qualified as the EQ and NED plan and has strong
local support.

~—w

Care was taken in the design of the project to minimize adverse
environmental effects, and to mitigate, where possible, for those ad-
verse environmental effects which could not be avoided. The selected
project produces net environmental gains for the project area.

T

The project is sized at the optimum economic capacity, is func-
F tionally adequate and economically justified.

3 Recreational aspects of the project are economically justified
and are desired by the local people. Local sponsors have indicated
[ a willingness to cost share the recreational cost.

In addition to the above, the following table summarizes signifi-
! cant impacts of alternative plans and is considered pertinent to the
1 selection and evaluation of the selected plan.

The proposed action, as developed in the '""Formulating a Plan"
and '"The Selected Plan'' sections, is based on thorough analysis and
evaluation of various practicable alternative courses of action for
achieving the stated objective. The selected plan is consonant with
national policy, statutes, and administrative directives, and the total
public interest should best be served by implementation of the selected
plan.

.V
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Recommendations

It is recommended that a Federal project be approved under author-
ity of Section 205 of the 1948 Flood Control Act, as amended, and as
described in this report, with such modifications as in the discretion
of the Chief of Engineers may be deemed advisable. Construction of the
project is recommended provided local interests agree to the following:

a. Provide without cost to the United States all lands, easements,
and rights-of-way, including suitable borrow and disposal areas as deter-
mined by the Chief of Engineers, necessary for project construction;

b. Accomplish without cost to the United States all alterations
and relocations of buildings, transportation facilities, storm drains,
utilities, and other structures and improvements made necessary by the
construction, excluding railroad bridges, approaches and facilities;

¢. Hold and save the United States free from damages due to con-
struction, operation and maintenance of the project, provided damages
are not due to the fault or negligence of the United States or its
contractors;

d. Maintain and operate the works after completion in accordance
with regulations prescribed by the Secretary of the Army;

e. Prescribe and enforce regulations to prevent obstruction or
encroachment on channels and other flood control works which would re-
duce their flood carrying capacity or hinder maintenance and operation,
and control development in the project area to prevent an undue increase
in flood damage potential;

f. At least annually; inform affected areas that the channel im-
proveient will not provide complete flood protection;

g. Publicize flood plain information in the areas concerned and
provide this information to zoning and other regulatory agencies for
their guidance and leadership in preventing unwise future development
in the floodplain and in adopting such requlations as may be necessary
to insure compatibility between future development and protection levels
provided by the project; and

h. Provide 507 of project cost allocated to the recreation portion
of the recommended project in accordance to established Federal policy.

HARRY S."WILSON, JR.
Colonel, Corps of Engineers
District Engineer
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THE STUDY AND REPORT

1. Background information concerning the authorization of this study
and a description of the nature of the study is presented here as a
useful introduction to the contents and findings of this report.

Purpose and Authority

2. The purpose of this study, the results of which are presented in
this technical appendix, is to investigate problems in the Leith Creek
Basin, and to develop the most suitable plan that would solve these
problems. Principle and Standard for Planning Water and Related Land
Resources as published in the Federal Register, Volume 38, Part Il
dated 10 September 1973 and as further explained subsequent Engineering
Regulations were implemented during the course of the study. Considera-
tion was also given to Section 73 of the Water Resources Development

Act of 1974 (P.L. 93-251) in developing nonstructural alternatives to
prevent or reduce flood damages.

3. The study and report are in compliance with Section 205 of the
Fiood Control Act of 1948 as amended by the Water Resources Development
Acts of 1974 and 1976. The referenced act provide authority to the
Chief of Engineers to construct small flood control projects that have
not been specifically authorized by Congress. Each project must be
complete within itself and economically justified. In addition, the
project is limited to Federal cost of not more than $2 million except
for projects in areas which have been declared to be major disaster
areas, pursuant to the Disaster Relief Act of 1966 or the Disaster
Relief Act of 1970, in the 5 year period preceeding the date the Chief
of Engineers deems such work advisable. In such cases, Section 61 of
the Water Resources Development Act of 1974 (P.L. 93-251), as amended by
Section 133, P.L. 94-587, amends the aforementioned authority in that
Federal participation can be increased from $2 million to $3 million.
Federal cost limitation includes all project costs for investigations,
inspections, engineering, preparation of plans and specifications,
supervision and administration and construction.
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Scope of the Study

L, A project planned and constructed under Section 205 is designed

to provide the same complete project, the same adequate degree of pro- RS
_ tection and the same environmentally compatible project as would be CT
: provided under specific Congressional authorization. Flood control ) ®
I projects under Section 205 are not limited to any specific flood con-

trol alternative and the objective of reducing flood damage may be

accomplished by either taking measures to modify the flood or modify

human and property susceptibility to flood damages. Flood control 1
projects under Section 205 may also include features for other water 4
resources purposes, provided local interest indicate the need as well ) e

as their willingness and ability to contribute that portion of project
cost related to purposes other than flood control.

5. The studies in this report are for that portion of the Leith Creek
Basin which affect the cities of Laurinburg and East Laurinburg, North
Carolina. Studies were concentrated on flood problems and the potential » e
flood contro! alternatives, all reasonable alternative plans to solve

the areas flood problems were considered and several plans were studied

in some detail, including cost and benefit analysis and environmental o
impact. The selection of the most feasible plan was made after consider- . R
ing all factors, including those expressed by concerned agencies and o
local interests. The studies for various alternatives were made in ® ®
sufficient detail to permit plan selection.

b
[ I

Study Participants and Coordination v

o
ﬂ 6. The Charleston District, Corps of Engineers had the principal re-
; sponsibility for conducting and cocrdinating the study and the plan

formulation, consolidating all availabie information and preparing the -

report and environmental assessments. The study was initiated at the

request of the City of Laurinburg, North Carolina which cooperated L.
throughout the entire study process. ® ®

7. The studies and investigations were coordinated with various
Federal, state and local agencies. Comments received from these
agencies are presented in Appendix 2. The recommended project was
further coordinated pursuant to Section 404 of the Federal Water
Pollution Control Act Amendments of 1972 {(PL 92-500, 86 Stat. 816).
A copy of the public notice is enclosed in Appendix 2.

Appendix |
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8. A public workshop was held on 20 November 1975 to afford local

interests the opportunity to express their ideas and to participate in

t the formulation of the best project alternate to meet national and

community needs. The transcript of this workshop and subsequent corre-

spondence is presented for review in Appendix 2 of this report. ®

The Report .

— Y
| A

9. The organization and format of this report is in compliance with o
instructions contained in ER 1105-2-402 and ER 1105-2-403. This report
has been arvanged into a main report and two appendixes.

10. The main report iy a nontechnical presentation of the feasibility
1 studies for flood and associated water resources problems within the
(J Leith Creek Basin. It is the basic document that presents a broad view L
i of the overall study tor the benefit of both general and technical readers.

Included in the report are a description of the study area. the problems

being expericnced and the need for protective mecsures; formulation of

the most suitable plan for meeting the need; a summary of the project

economics indicating the benefits, costs and justification; the division

of plan responsibilities; and recommendations for implementing the o
selected plan.

11. Appendix 1 is a technical report following the same general outline as
: the formulation and evaluation part of the main report, but in greater de-
. tail for the technical reviewer. Development of the problems and solu- .
‘Iﬁ tions are presented in the same order as the main report. L

12. Appendix 2 contains all pertinent correspondence and a transcript
of the Public Workshop held in the Scotland County Courthouse on
20 November 1975.

b

 §

o 13. Appendix 3 contains a reference list for coordination as required L]
by Section 404 of Public Law 92-500.

Appendix 1
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Prior Studies and Reports

13. The Charleston District, Corps of Engineers, prepared a reconnaissance
report on Leith Creek dated 11 July 1972 which recommended that a detailed
study be made under Section 205 of the 1948 Flood Control Act, as amended.
No other reports have been prepared. The City of Laurinburg, however, has
applied to the flood insurance program and flood insurance is currently
available. A flood insurance study is scheduled to commence du-ing Fiscal

o Year 1977.
. -
T
o 1
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SECTION B R,

. RESOURCES AND ECONOMY .
OF THE STUDY AREA ]

! e
1. A general understanding of the resources, development, and economy of . ;
the study area is helpful in identifying the problems and needs of the area .o P
and in selecting the appropriate solutions. The following pages discuss . ® 4
the environmental, natural, and human resources of the area as well as its o :
development and economy. _.; ' ]
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Environmental Setting
And Natural Resources

2. The Leith Creek watershed is located in Scotland County in the upper
coastal plains section of North Carolina. The watershed consists of a
total area of 13.24 square miles above its confluence with Littie Creek
below the city limits of Laurinburg. For the purpose of this study, the
study reach limits were established as U. S. 74 Bypass, downstream and

U. S. 15-401 Bypass upstream, a total reach length of 3.23 miles (see
illustration). Portions of this reach lie within the city limits of
Laurinburg and East Laurinburg, North Carolina.

3. The lower portion of the study area from U. S. 74 Bypass to the
Laurinburg and Southern Railroad upstream from State Road 1645 is wooded
swamp, characterized by backwater, poorly defined channels and lush
vegetation. This low area provides excellent habitat for waterfowl,
reptiles, amphibians and mammals common to swamps. Cypress, black qum
and some tupelo gum are the dominant tree types. Redbreast sunfish,
redfin pickerel and largemouth bass are reported, in spite of residual
pollution from Laurinburg. Wood ducks, woodcock, hawks, owls and various
songbirds are seasonally present.

b, From State Road 1645 to E. Church Street, there is a change to a
better defined channel. Tree types change from cypress and black gum

to less water tolerant species of sweet gum, sycamore and a few pines.
Black willow, privet, smilax and various shrubs and grasses grow to the
waters edge and extend well over the creek. Aquatic vegetation is estab-
lished on much of the creek's bottom.

5. From €. Church Street to Gill Street, the change to better drained
soils and a more sharply defined channel continues. Above Gill Street
more pines appear along with sweet gum, sycamore, tulip poplar, and some
oak. Land adjacent to the creek is more characteristic of forests,
numerous trees having diameters of 2L inches or greater. Habitat is
suitable for beaver, squirrels, rabbits, racoons and other small mammals.
The area provides habitat for wood ducks, woodcock, songbirds and screech
owls. Fishery habitat supports darters, daces and possibly a few sunfish,
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e Cegones above Gill Street and below the L & S Railroad at SRIGLS
NeGieatest ecological value but have the smallest potential for
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| Cenan s LAND Use

. can2 gse in the Leith Creek watershed is a combination of urban cevelon-
' cy LR The appes nine wquire niles of the watershed, qorr o0 b,
' oo e e atndy reach, s nearly 109 percent cropland and forest .

i oo e ally row coops, howccecer, no o significant acreage i Ui o
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[: e o pdain in the vicinity of Narsh Main and G111 Stecets o ooupio !

o which serve the entire comrunit, .
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~Eo

Poec g annual temperature of 627 oF. T suaer o the davs are gererally

ot piights moderately warnm. Subtfreesing temperilures are experiepces

ety during the winter, DUt gqenecal iy The tempe s atores are iG]
veeroral cold periods of short furation. Laurinburg ha. an avoraad
e ature of BETTT g n g e e ity tetperature of fﬁd I TR
el natation i oapntoxisately L6 G che- . his and ather pertinet
Dol data is presented o Plare 8-1
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T
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o ';TTiid“ar e Seat band Counmt ine Kechimondg Temperance and PY
et H b docated about one i te soathoect of Wagram, North 1
el v i raraeal place T ted. This strLoture 15 focated
oo thie Leith Creek watershed, therefore, any project on Leit! )
CoLeoany ethect a1 U
<4
4
o owrown places of Signiticoart Fistorical or archeotagical .
Pt b itk the Lejth ureek tiood nlaia. Therelore, consorage ion PR
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- Stects on the historical or archeological values obf the ot aren,
}' e tagical Reconnaissance of the ctudy ayrea, prepared by ar Accheolao-

cearhy St Andrews Precbyterian Coltege, 6 incladea i Sppe dix




NATURAL RESOURCES*

11. Scotland County is mainly agricultural in nature with comparatively
short, mild winters and long, hot summers which permit a wide range in
types ot farming and choice of crops. Cotton is the principal coute crop
with other important farm crops consisting of corn, tobacco, sy teas

and small grain. Beef cattle and poultry are also important tarm citorp |
12. The soils of Scotland County are acid and strongly leached. Excen:

for a few wet soils where water has retarded oxidation, their organic =it
content is low. The soils under native forest are low in calcium, magne-' :
and potassium because they have a low capacity to store these bases. Thir .
seven percent of the acreage is droughty sand, 10 percent somewhat drouc:.
loamy sand, 10 percent wet alluvial land and swamp, 10 percent wet soils in
Carolina bays, 13 percent wet upland soils, 11 percent well-drained, slopi g
upland soils and 9 percent well-drained, nearly upland soils.

13. Soils within the flood plain of Leith Creek study reach are classific!
by the Soil Conservation Service as alluvial land, wet in the upper portin:
of the study area and as swamp in the lower portion.

14, Alluvial land, wet, as described by the Soil Conservation Service,
consists of soils that are variable in texture and are poorly drained o
very poorly drained. The surface layer is grayish or black sand, loamy
sand, or silt. Characteristically, it is high in organic matter content.
The texture of the underlying sediments ranges from coarse loamy to fine
loamy, but is predominantly coarse loamy. In many places strata of coar .
sand and gravel are within 40 inches of the surface. Generally, «trean
channels are not well defined and most of the areas are flooded frequentiy
each year.

15. The second classification, swamp, is described as consisting of very
poorly drained soiis that are variable in texture. Stream channels are
poorly defined in these areas and the soils are frequently flooded for long
periods.

“Source:
ment of Agriculture, Soil Conservation Service.
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16. Detailed informotion concerning human resources is very limited for ‘f-;f} .t
~olely that area within the drainage boundaries of Leith Creek. (ntormaticor ° °
i~ even more limited for the valley floor arca of Leith Creek: however,
auch information available for Scotland County, which includes the City of
Laurinburg, the primary economic center of the studyv area. The entire
watershed of Leith Creek is situated within the geographical limits of
Scotland County, therefore, past, present and future trends for the county
ire considered indicative of the study areas. PY °®
POPULATION CHARACTERISTICS
- . . o L
17. Scotland County has for the past three decades realized a slow increase
in total population. As the following tabulation shows, the county's pop-
Jlation has increased from about 23,000 in 1940 to almost 27,000 in 1970,
sivich represents a compound growth rate of 0.5 percent per year. During
‘e same 30 year period, population in North Carolina grew from 3.6 millio-
to 5.1 million persons, or at a compound growth rate of approximately 1.25 ‘o "'”".
percent. '
Year County Population
1940 23,232
1950 26,336 ‘o T @
1960 25,183
1970 26,929
Source of the above information is the U. S. Bureau of Census.
® o

12. The historical population growth pattern in Scotland County, as it

relates to the rural-to-urban movement, indicates a constant growth in

urban population and an up and down pattern for non-urban population. ATl

urban population is located within the city limits of Laurinburg. The

accompanying tabulation, based on census information, illustrates that

historical population growth in rural areas ot Scotland County increased ° °
from 17,547 in 1940 to 18,070 in 1970 or 2.9 percent, while population

in urban areas increased 55.8 percent during this period trom G684 o

8.859. R e

Appendix |
B-6

e

e

Ao,

R

P W

P—y

il

s e et e T T e Tt e e et e e e T e T T e T e e e e e e e T e e e e e e e e e
PRI RSO FATL A S A, S AUt A WA, S VLML R PP S S S, L SRR MR A . SO IS IS SISt R Vol MR RO



———— N W N N w T w B P, T———— o P R e aaes i R Y

» . °
Area 1940 1950 1960 1970
Urban area .
f T Laurinburg 5,685 7,134 8,242 8,859 P
Rural area 17,547 19,202 16,941 18,070 L
Total 23,232 26,336 25,183 26,929

19. Population in the flood plain of Leith Creek is mainly concentrated

in the City of Laurinburg which constitutes approximately 32 percent of the
county's population. The county population is anticipated to increase from
26,929 in 1970 to an estimated 46,000 in the year 2020 which represents an
annual rate of increase of approximately 1.0625 percent.

)
°

20. Selected statistics on population characteristics of the City of Laurin-
burg and Scotland County are compared with those of the state as a whole in
Table B-1. All data in this tabulation is based on 1970 census data.
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Table B-~1. Population Characteristics of
Laurinburg, Scotland County and North Carolina
Characteristic City of Laurinburg Scotland County No. Carolina L L 4
g
* Population B
" Number 8,859 26,929 5,082,059 R
Percent increase, 1960-70 7.5% 6.9% 11.5., B
Age distribution L L
Under 18 34.2% 38.3% 34 .6/ 4
18-64 57.6% 54.8% 57.2 4
65 or older 8.2% 6.97 8.
male, 18 yrs. & older Lh 3% L6.1% 47 .9 ]
Households o ®
Number 2,533 7,387 1,509,564
Percent increase, 1960-70 12.5% 22.6% 25.3"
Persnns Per Household 3.20 3.53 3.24
Education (over 25) 3
Median school yrs. completed 10.0 9.6 10.6 L ® 4
3 Percent completed b yrs.
; Sigh school or greater 33.8% 32.67
: teployment }
r Non-worker - worker ratio 1.37 1.45 1.34 -
in mfg. industry - 42.07 35.56 g ® 4
. in white collar occupation -—-- 34,27/ 38.6.
: qovernment workers ---- 10.17 13.2.
.
- lncone T
I Median for familes $6,993 $7,030 57,774 L e e
families w/income over g ot 4
515,000 9.8% 8.6« 11.5-
{ families w/income
| poverty level 24.9% 23.87 16.3
i o o |
I 3
b 1
o
¢ .
[ o
L] @ ® 1
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21. The preceding table shows that the rate of population o .
- City of Laurinburg and Scotland County is below the wtate aver.ige. .
1 table alsu shows that this medium family income {or the city and oo :
'i iv well below the state average and the percent of famitics with inc. - -
< below poverty level is much higher than the state average . : ® )
- ;
3 R
{ MaJOR SkILLS AND OCCUPATIONS B
N Kl
2 e
{ 22. Dats on employed civilian workers by occupatioral group are avai .o
. from 'he 1970 Census of Population. Table B-2 is a summary tabulatio
. the detailed census breakdown of the employed labor force by cccupa’ ‘
group for Scotland County. The table shows that the largeat group o ‘
i:i sorkers were operatives, except transportation: about 2700 or Z6.6 oo :
out of a total of 10,243 were so classified in 1970. Craftsmen and 1. L ‘
g men, and clerical workers were the second and third largest qroups, oo ‘
S containing 13.4 and 11.8 percent respectively. '
Table B-2. Distribution of Employed Persons by Occupatinral «
Group for Scotland County, 1970 . i
:
Occupation Persons employed Distribhoios i
{16 yrs. & older) i
{Thousands) - e d
. -
Profoscional, Technical 1.1 [ :
Non-farm Managers £ Administrators 0.7 7o :
Sales Workers 0.5 Y9 .
Clerical Workers 1.2 - K
Crafismen, Foremen & Related 1.4 13,4 - . 4
Operatives, Except Transportation 2.7 266 e i
Tranzportation Equipment Operatives b 37
Norn-tarm Laborers .5 Lo
Soryvico Workers .8 v
Private Housechold Workers .5 Lo
Tarm Workers .5 -
. ° '
Total Employed 10.2 100 '
J" Source:  Adapted from 1970 Census of Population, General, Social god ! N
'® Characteristics. °
q
o , .
. 2%, 01 the total 10,243 workers accounted for in the T cee I
L fh2.7) were female. The largest occupational! qgromp 0 toemglo e IR
- WA operatives, except transportation which accounted oo T~ R
IP e °
L . .
- .
L'- . .~.
- - s b -
L e
- B
g’ o { J o [ J [ ] L | J [ [ [ ] ® ® | ] ® ® e
|
r - -
b . R
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» Numerical Change Chanqge
* Industry Division 1960 1970 1960-1970 1960-1970
o, F’w)lt"jtt‘y‘
1,172 534 (-)638 (-¥54.4
0 8 8 800
S 312 392 80 25,6
3 RIS 2,905 4,305 1,400 L& .7
b o ion 198 217 19 3.6
coians A Public
H - 125 323 198 159
T 125 246 121 Q(\,;’
o 1,140 1,277 137 17
g ance ang
IR R 212 71 50
1,656 2,508 LY 651 .4
Sration 147 221 74 UIAN
‘ v Reported (1960 Onlyv) 117 (-)ym7 (=117
! Gy 8,038 10,243 2,205 27k
CERSONAL INCOME
Doy tne calendar year 1969, one halt of the tamilies i Scot oy
e e o dncorie b less than 57,029 annually.  0OF the foo37¢%
ool i the cannty LSS gr 2208 percent received incomes below b
oty Newel caompared 1o SR families (BL6 percent) which veceived im
cacess ot DL 00 annually . Table B-h Vit the number of foi'is
Caious income bracketn tar calendar year 1969,
[ ]
i
b by
r' ® [ ® [ ® ® ® ® ® ® ® ® [ ] ® o
» ;
>, o
b -
{"L . LA T S iV SR T W Sy - L D I | ‘: “;AA ot o l L}

Cerale oworkers. The second and third Targest occupational cateqorics for
tediales were clerical workers and professional, technical workers which

doeoanted for 2005 and 14.0 percent, respectively.

Mo During the period between 1960 and 1970, employment in Scotland

i~y increased by 2205 workers or 27.4 percent.  There was a substantial
recrease inoagriculttural related employment | but increases in manufac taring,
corwnicavions and public utilities and service employment greatly ottt o
“he loss inoagricultural employment. Approximately b2 percent of all pui-on
ployed in 1970 were employed by manufacturing concerns. Table B-3 show
corparison between 1960 and 1970 employment trends.

Table B-3. Employment Trends in
Scotland County, North Carolina 1960-1970




Toble B-4. Income in 1969 of Families and

Unrelated lndividualsl/lh Years 01d and Over

Total Familties

— Pergaes P oieG Lot or with non-relatives only

6,378

720
398
578
543
469
L66
501
526
369
1,259
L2y
125

$7,029
$7,881

' 26 The por capita income of all persons in Scotland County for |
ﬁi was 52,033, The total number of persons in poverty was 7,793 (29.
percent of all persons) and the ''mear poor' persons with income le-s
nan 125 percent of poverty totaled 9,519 (36.4 percent of all per-ar
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28. The principal economic center of Scotland County is the City of
Laurinburg which serves as the county seat and as the major commercial
retail center for the county. The City of East Laurinburg adjoins
Laurinburg to form the urban center of Scotland County. Although
intensive urbanization is not expected, significant increase in popu-
lation can be anticipated as new industries move into the area. Sub-
urban developrment js expected to fulfill housing needs of the future
working torce.

ProJecTED PoPuLATION, EMPLOYMENT AND INCOME

29. As shown in the Region 1V Population Projections published by the
South Atlantic Division, U. S. Army Corps of Engineers, the population
of Scotland County is expected to increase from 26,929 in 1970 to
46,000 by the year 2020. This represents a compound growth rate of
1.06 percent per year as compared to a predicted compound growth rate
of 1.25 percent per year for the State of North Carolina. Historical
population figures for the period between 1940 and 1970 indicated a

B compound growth rate of 0.5 percent for Scotland County. Population

i projections for Scotland County and the State of North Carolina are

. shown in the tabulation below and on Plate B-2.

3

g Population Trends

F 1970 1980 1990 2000 2010 2020

- 3corland County 26,929 29,500 33,500 38,500 42,500 46,000

Nerth Carolina 6,082,059 5,703,900 6,419,300 7,302,800 8,333,200 9,535,800

30. The level of civilian employment depends upon the number of
civilians in the labor force who are successful in finding work.

Since employment projections for Scotland County are not available,
employment projections presented in this report represent the employ-
nent /popuslation ratio as projected in the 1972 Series E, OBERS Projec-
tions multiplied by projected county popuiation. Scotland County

“arus a portion nf the Pee Dee Water Resource Subarea numbered 0304
which was used in formulating employment projections. The following
tabulatinn shows employment trends for Scotland County.

Employment Trends

1970 1980 1990 2000 2020
Popniation 26,977 29,500 33,500 38,500 L6, 000
Exployment /population
ratio R ChG bty il hy
Teotal Employment 10,947 13,275 15.075 17,710 200,700
Appendix |
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31. Future income extimates for Scotland County are based on 1972

Series E, OBERS Projections. Since income projections are not avail-

able specifically for Scotland County, projections for the Pee Dee .
Water Resource Subarea numbered 0304 were used and are considered ' o
indicative of Scotland County. The following tabulation shows projected

per capita income for Scotland County and for North Carolina. |Infor-

mation presented in the following tabulation is based on 1967 dollars.

y 3

Income Trends L

1970 19380 1990 2000 2020

Scotland County
Per capita income (1967$) 2,849 3,900 5,200 7,000 l],609
i Per capita income relative (U.S.=1.00) .82 .83 .85 .86 .88

-;LA s

L North Carolina
- Per capita income (19675$) 2,842 3,900 5,100 6,900 11,500
, Per capita income relative (U.S.=1.00) .82 .83 .84 .85 .87

RECREATIONAL AREAS

32. A total of approximately 42 acres are currently available to the ) ,E
citizens of Laurinburg for recreational purposes. These facilities PN
include several neighborhood parks, the American Legion and Little . R
League Ball Parks and the Jaycee Community Park located in the upper )
portion of the Leith Creek study reach. e e nadd
®
33. In addition to existing recreational facilities, the City of oo S ﬁ
Laurinburg has proposed development of the "Lincoln Heights Neighbor- e t o
hood Development Program'' on the left bank of Leith Creek (facing S
downstream) between the Carver Street and Caledonia Road crossings. R ‘]
Included in the master plan of development are four tennis courts,
two baseball diamonds, two basketball courts, picnic areas and walking o |
trails. Adequate parking would be provided for recreational users.
L )
L4 °
. «
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L v o [ L L ] [ ] L ® o ® o ® | ® ® j




DescrIPTIVE PUBLICATIONS

34. The U. S. Geological Survey has mapped the Leith Creek Basin, and
7-1/2 minute quadrangle sheets are available with horizontal scale of
1:24,000. Contour intervals for thec<2 maps are 10 feet. A.S.C.S.
aerial photographs with a scale of one inch equal to 400 feet were also
Jsed to study ohysical features and cultural development of the basin.

5. In addition to the above, field reconnaissances were used to
acquaint the planner with the terrain, with changes in cultural develop-
ment not shown on maps and photographs, with flooding problems and with
Jdetailed field study needs. Ensuing engineering surveys provided data
on creek profiles, on channel obstruction, constructions and roughness,
on stream and valley cross sections and on types of soils. Levels were
run to damageable properties and appraisals of property values were

made for use in calculating average annual damages.
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1. This section discusses the problems and needs to which the study L o ]
addresses itself. It discusses stream characteristics and flood problems 1
including storm characteristics, streamflows, hydrologic analysis, areas y o <
subject to flooding, and historical and monetary damages as they relate )
to the Leith Creek Basin. Additional coverage, as related to specific .
areas where improvements are to be recommended, will be given in sub- )
sequent sections. J
i d
) ° )
Status of Existing Plans and Improvements ]
.
) [ ] 4
4
]
1
2. There are no existing or pending projects being considered on Leith
Creek by city, county, state or other Federal agencies. The City of ' o 4
Laurinburg, however, has applied to the Flood Insurance program and
flood insurance is currently available. A flood insurance study is
scheduled to begin during Fiscal Year 1977.
' ®
- 1
i °
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Flood Problems

WATERSHED DESCRIPTION

3. The Leith Creek watershed is located entirely within the Timits of
Scotland County in the upper Coastal Plains region of North Carolina.
The creek originates in an agricultural area northwest of the City of
Laurinburg. Frem its source, the creek flows in a scoutheastwardly
direction through the city to its confluence with Little Creek approxi-
mately 1.6 miles outside the city boundary. As it flows through
Laurinburg, it fcrms a portion of the political boundary between the
cities of Laurinburg and East Laurinburg. After its junction with Little
Creek, flows from Leith Creek change to a southernly direction. They
continue in this direction to Bridge Creek and then to the Little Pee
Dee River just above McKays bridge, a distance of about 13 miles. This
is approximately 4 miles above Little Rock, South Carolina. A map of
the Leith Creek watershed is shown on Plate C-1.

L. Visual inspection of the creek indicates that little effort has
been made to maintain the channel. With the exception of developed
areas and park areas, considerable amounts of vegetation and debris
restrict the effectiveness of the natural channe! and overflow areas.

In addition, several stream crossings have been constructed with culvert
invert elevations above the natural stream gradient which has created a

siltation problem and further reduced the effectiveness of the natural
channel .

TOPOGRAPHY

5. The topography of Leith Creek Basin is typical of the coastal plains
of North and South Carolina vhich is gently sloping. Elevations in the
upper watershed are 270 to 280 feet above mean sea level and gradually
decrease to atout 200 to 220 feet at its junction with Little Creek near
the WEWO Radio Tower. Slopes of the natural stream bottom averages about
six feet per miie.
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9. A rainfall frequency atlas of the United States was prepared by the
U.S. Weather Bureau (Now NOAA) in 196]1. This data was published as
Technical Paper No. 40. Rainfall-frequency data for the Laurinburg area
for durations from 1 to 24 hours and frequencies from 2 to 100 years are
shown in Table C-3.

Table C-3

Rainfall-frequency-Duration

Duration in Hours

1 2 3 6 12 24 .
Frequency Rainfall in Inches S
(Years) : ® .-
- 2 1.8 2.1 2.4 2.8 3.3 3.8
i: 5 2.3 2.7 3.1 3.6 4.3 L.9 .fi'{f;
o 10 2.7 3.2 3.5 4.2 5.0 5.7
-~ 25 3.1 3.6 L. 4.y 5.6 6.5 N,
50 3.4 b1 4.5 5.3 6.3 7.4 ' L
S 100 3.7 L.6 5.0 6.1 7.2 8.2 RS
Source: Weather Bureau (NOAA) Technical Paper No. 40, U.S. Department

of Commerce, May 1961 entitled "Rainfall Frequency Atlas of :
the United States for Durations of 30 minutes to 24 hours and - .9
Return Periods from | to 100 years'.

10. A brief description of a few of the more severe storms to have occurred
in or near the Laurinburg area are discussed in the following paragraphs.

a. September 1928 Storm. The heavy rainfall associated with this storm - ®
was caused by a tropical hut-icane which passed over central North Carolina
on September 19th. The center of the storm occurred at Darlington, South
Carolina where 12.5'" of rain fell in about 60 hours. Locally, the storm
dropped 8.5 inches of rainfall in Laurinburg over a 96 hour period. Maximum
24 hour precipitation at Laurinburg was approximately 7.1 inches. This is
approximately equivalent to a U5 year 24 hour storm. N L4
b. September 1945 Storm. This tropical storm extended from Florida ,-;;
to Pennsylvania and covered all of South Carolina and most of North Carolina. .;uj_
The major center of the storm occurred at Rockingham, North Carolina where -':?ﬁ
14.8 inches of rainfall was recorded in about 108 hours. Maximum 24 hour coes
rainfall at Laurinburg was 6.0 inches. This is approximately equivalent - L g
to a 20 year 2L hour storm. -
...
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c. October 1954 Storm. Hurricane "'Hazel' entered North Carolina at
a point near the South Carolina line on 15 October and traveled generally
northward over North Carolina and Virginia into the northeastern United
States and Canada. Heavy rainfall totals accompanying the storm were
in excess of six inches near the path of the storm with Carthage, North
Carolina receiving 9.72 inches on the 15th and 16th. Twelve hour rainfall
at Laurinburg was 6.75 inches. This is equivalent to approximately a
75 year 12 hour storm.

. d. June 1958 Storm. A severe local storm struck Laurinburg on
27 June producing 4.80 inches of rain. This storm, while more widespread
than the October 1959 storm, was most severe at Laurinburg. Maximum 12
hour rainfall was 4.45 inches at the Laurinburg station. This is equal to
approximately a 6 year 12 hour storm.

e. October 1959 Storm. Laurinburg was the center of a localized storm - o 8
which produced 4.96 inches of rain on the 11th. Maximum 6 hour rainfall !
was 4.71 inches. This is approximately equal to a 30 year 6 hour storm. '

e
itj. ;Tff“‘

STREAMFLOWS oY

11. There are no stream gaging records available for Leith Creek, however,
the United States Geological Survey had a crest-stage partial record station
located on a Bridge Creek tributary at Johns, North Carolina from 1953 to
1973. The water<hed for this tributary is located adjacent to the lower
portion of the Leith Creek watershed. The Bridge Creek tributary watershed
is predominately rural and therefore is not directly applicable to Leith
Creek but can be used as a quide. Because no flow records are available

for Leith Creek, runoff estimates must be accomplished by synthetic methods.
The methods used and results obtained are discussed in pertinent following
paragraphs.

‘.

Hydrology -

.
.

U

_v_e.b o faa

\ "

PUNOFF SYNTHESIS

)
P

a4 &

PRy

12. As mentioned previously, there are no streamflow records for Leith .
Creek. To determine flow rates for project analysis and design, it was . ST
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necessary tc use synthetic methods. Two independent methods were used.

One employed frequency analysis, the other runoff from a hydrologic model
developed for the Leith Creek watershed. Following initial independent
studies using the two methods, the results of each were adjusted in order
to reach common results. The following paragraphs discuss the two methods,
their results, hydrologic criteria used, and adopted discharge frequency
data.

FLooDp FREQUENCY ANALYSIS

13. Statistical parameters (mean, standard deviation, and skew) have been
derived for all stream gaging stations located within the Charleston
District that record essentially unreqgulated flow and that have accumu-
lated sufficient records to warrant their use. These parameters were
derived using the Hydrologic Engineering Center's Computer Program

No. 723-X6-L2350, Regional Frequency Computations. For the Leith Creek
study, stations within the coastal section of the District and having water-
shed characteristics similar to Leith Creek were analyzed. The stations
used, their drainage area and period of record, and the statistical
parameters generated by the regional frequency program are presented in
Table C-4. Using the data presented in the table, plots were made of mean
discharge (Log Q) vs. drainage area (D.A.) and of Standard Deviations vs.
square root of drainage area (JDUK). These plots are shown on Figures C-2.

Using various values of mean, standard deviations, and skew, several frequency

curves were generated. Discharge rates obtained from these curves for
selected frequency floods were compared with those derived using the
hydrologic watershed model discussed in paragranh 16. The values which gave
the best correlation between methods are shown in Table C-5.
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Table C-4

Statistical Data For Recorded And Reconstituted Flows

Drainage Period of Equivalent

Seation Area Record Record Standard

NO. (Mi?) VDA (Yrs.) (Yrs.) Mean Deviation Skew
1039.6 5.3 3.9 19 22.2 2.652 .280 -0.607
136 . 4 16.0 k.o 18 21.7 2.665 .328 0.117
Ligo. 2 3.8 1.9 18 25.8 2.229 .399 -0.150
1000 110.0 10.48 39 4o.8 3.377 .357 0.527

3.9 0.9 .94 19 34.5 2.190 481 -1.680
RN 2 15.4 3.92 18 30.8 3.053 .261 1.184
1294 4 17.0 412 18 27.7 2.939 .190 0.636

3070 64.0 8.0 19 38.4 2.678 .259 1.749 R
3060 55.0 7.4 4 38.9  2.821 135 0.294 e ]
1309.0 108.0 10.39 15 38.7 2.936 L1310 -0.763 Lo
3091 173.0 13.15 14 4o0.8 2.960 .202 0.601 T
1311.5 28.0 5.29 8 36.4 2.586 .398 -0.548 - -
1322.3 6.2 2.49 21 28.4  1.996 .287 0.877 N
1235.6 4 66 2.16 19 34.5 1.840 .288 -1.550 AP
534.6 L.Q 2.0 19 Lo.4 2.585 .337 -2.152

34, .8 16.0 4.0 21 24.6 2.336 .198 -0.39¢
t3Ln 70.0 8.37 6 33.4 2.861 .250 -0.474
R 38.1 6.17 8 28.5 2.4 .269 0.628
=T 136.0 11.66 15 27.4 2.938 L121 0.542
16963 10.0 3.16 8 33.1 2.214 . 406 0.817
17168 17.4 4,17 8 28.0 2.362 .398 -0.277
1725.0 198.0 14.07 30 34.9 3.183 .208 0.053
Lo g 23.4 L. 84 L 33.0 2.510 4ol 0.448
17650 20.3 14.24 24 30.0 3.226 .250 0.124
1973 87 9.33 8 33.0 2.525 .096 0.843

r g v

e
e
vl
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Table C-5

Adopted Statistical Parameters

~ Leith Creek Leith Creek Little Leith Creek

o Above U.S. Above Confluence Creek Below Confluence

> Location 40! & Alt. 15 w/Little Creek At Mouth w/littie Creeck

. Drainage Area. (DA)-mi2 8.82 13.24 4. 94 18.18

4 A/DA 2.97 3.64 2.22 4.26
Mean Log of Peak Flow-cfs 2.45 2.56 2.30 2.70
Standard Deviation 0.33 0.33 0.35 0.34
Skew Coefficient 0 0 0 0

-

b

- UNIT HYDROGRAPH ANALYSIS

. I4. Synthetic unit hydrographs were computed at three locations in the

» Leith Creek watershed in accordance with criteria contained in EM 1110-2-14065.

These locations were: Leith Creek at U. S. Alt. 15 and 401, Leith Creek
upstream of confluence with Little Creek and at the mouth of Littie Creek.

The Unit Hydrographs for the final two locations were combined to obtain

a Unit Hydrograph for Leith Creek just below the confluence with Little

Creek. Since no flow data exists for Leith Creek, data from other studies
were utilized to develop these hydrographs. Pertinent Unit Hydrograph data,
watershed characteristics, and the utilized studies are presented in Table C-%.
Using data contained in this table,plots were mgde of hydrograph Peaks (qp¢)
vs. drainage area and of Snyders C vs. (LL_.) -3 These plots are shown

on Figure C-3. Using various combinations of?Peak and lag (tpr) several unit
hydrographs were developed and entered in the hydrologic model discussed in
paragraph 16 . The unit hydrographs which gave the best results in comparison

with the frequency analysis (see paragraph i3 ) is presented in Table C-7.
. The table also contains other pertinent data associated with the unit hydro-
- graphs selected and the watersheds which they model.
.
3
; k -
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RAINFALL lOSSES

15. Rainfall losses were computed as an initial loss followed by a
uniform infiltration rate. Initial loss rates varied between .5 and
1.75 inches while infiltration rates utilized varied from .10 to .26
inches per hour. Due to the relatively small amount of urban develop-
ment in the watershed identical loss rates were used for all three
sub-areas. The loss rates used for the SPF and 2, 10 and 100-year
frequency floods are shown in Table C-7. These loss rates are similar el
in magnitude to those used in previous studies and for those derived R
from various storm studies.

-y
®

FLoop Freaquencies Using A HyproLocIc 'ATERSHED MoDEL

16. A hydrologic watershed model was developed for Leith Creek using the
Hydrologic Engineering Centers HEC-1, ''Flood Hydrograph Package'. Runoff
rates for the 2, 10 and 100 year frequency floods were derived using this
model. Rainfal! quantities used were the 24-hour values obtained from

TP-40 subdivi..d into 2-hour values using an SPS distribution. Rainfall

loss rates used were the same as those discussed in the previous paragraph.
Several 2, 10 and 100 year floods were computed using different unit hydro-
graphs and loss rates. Each was correlated with the various discharge
frequency curves obtained from the frequency analysis until a3 suitable
correlation between all factors was obtained. Values produced from the
adopted unit hydrographs are presented in Table C-8. To show the correlation . )
obtained, they are also plotted on the adopted discharge frequency curves o
shown on Figures C-6 through C-9. =

Table C-8

Flood Peaks Using Hydrologic Watershed Model
Peak Discharges - cfs e
2-Year 10-Year 100-Year j‘f
Location Flood Flood Flood S
Leith Creek at U.S. Alt bt o
Highways 15 & 401 330 730 1470 '
Leith Creek Above Confluence .{f
with Little Creek 450 930 2000 o
. ® o
Little Creek at Mouth 290 630 1260 : e
Leith Creek Below Confluence
with Little Creek 630 1390 2830
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HisTorICAL FLOOD SYNTHESIZED

17. Since the flood of February 1973 was the only historical flood on

which high water marks could be obtained, it was chosen to verify synthesized
hydrologic and hydraulic data. Rainfall for the storm was obtained from

the NOAA hourly rainfall gage located in Laurinburg. A hyetograph showing

the rainfall that occurred and the losses and rainfall excess computed is
shown on Figure C-4. Runoff for the storm was determined by applying the
computed rainfall excess to the Unit Hydrographs derived for Leith Creek.

The peak discharge rate obtained for Leith Creek below the confluence with
Little Creek was 546 cfs. The computed hydrograph at this location is shown
on Figure C-4. This rate of flow is approximately equal to a 3 year frequency
flood. A comparison of the 24 hour rainfall values with those presented

in Table C-3 indicates a storm return frequency of about 4 years. The detailic«
of the correlation with the observed high water marks is discussed later

in paragraph 29 through 32.

STANDARD PROJECT FLOOD

18. A standard project storm was developed for the Leith Creek watershed
using the procedure described in Civil Engineer Bulletin No. 52-8,

EM 1110-2-1411, entitled, '"'Standard Project Flood Determinations''. The
computed storm has a duration of 96 hours and a total storm precipitation
of 18.43 inches. The critical 24 hour period has a total rainfall of
15.19 inches. Following an initial loss of 0.50 inches and an infiltration
rate of 0.10 inches per hour,a total rainfall excess of 13.70 inches is
obtained. This is 74 percent of the total storm rainfall. To determine
the standard project flood, the computed rainfall excess was applied to
the unit hydrographs determined for Leith Creek. The SPS hyetoqraph and
the SPF hydrographs are shown on Figure C-5.

ApoPTED DISCHARGE FREQUENCY DATA

19. The adopted discharge frequency curves are shown on Figures C-6 througn
C-9. Discharges used for design and project formulation studies for various
frequency floods for selected locations are presented in Table C-9. Dischary
at locations other than those where frequency curves were computed, were
obtained by proportional analysis using square root of the drainage area.
Since there are no measured stream-flow records available, and it is not
possible to perform a direct analysis, the methods used and the correlaticn
obtained between them represent a sound solution to the problem.
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Table C-9

Discharge-Frequency Data At Various Locations

Drainage Recurrence Interval In Years Stardard
Station Area 2 5 10 20 50 100 Project
toLocation (feet) {sq. mi.) Peak Discharge In CFS Flood
. Leith Creek at U.S.
“ ey, 15 g 4O 205+00 7.93 310 520 6930 920 1260 1380 2550
Leith Creek at U.S.
aly. Huy. 15 & 401 168+00 8.82 330 550 730 980 1340 1470 2760

Leith Creek 2200!
sove U.S. Hwy 74
roasing 131400 11.11 410 630 910 1150 1570 1840 3430
oith Creek at LaurinA
ars & Southern R.R.
~uth of E. Laurinburg 69+00 12.19 430 660 950 1210 1640 1920 3600
.ith Creek Above
T nfiuence with
.o le Creek 27+00 13.24 450 690 990 1260 1710 2000 3750
TitiTe Creek at
Moyt 9425 4 94 290 390 630 740 1020 1260 2290
Leith Creek Below
Contluence with
Lirtie Cr. Near U.S.

L Ta 9+00 18.18 630 960 1390 1810 2500 2830 5380

¥
t
S

EFFecT oF FUuTURE URBANIZATION ON RUNOFF

20. As previously discussed, the City of Laurinburg has experienced a L
56, increase in population from 1940 to 1970. This growth is expected RN
to continue although possibly at a siower rate. A signficant percentage e
of any future urbanization is expected to occur east of Laurinburg and

East Laurinburg in the Little Creek watershed. Some additional develop- ’ g 4
ment will probably occur within the lower limits of the study area in
the Leith Creek watershed. The upper and middle portions of the Leith .
Creek watershed are not expected to experience any significant develoo- '--Vif
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HYETOGRAPH DATA (96 HRS)
' LEITH CREEK ABOVE U.S. 401 C.
PRECIPITATION - 1855
TOTAL LOSS - 4T3
m RAINFALL EXCESS » 13 82
§ z LEITH _CREEK UPSTREAM OF MOUTH - s
= PRECIPITATION * 18 43
z TOTAL LOSS . 473 :
3 RAINFALL EXCESS « 1370 -
) L.
2 \ : 1 : LEITH CREEK TRIBUTARY e
2 RAINFALL EXCESS _ -] | 3 PRECIPITATION . 1864 )
a : . ! i TOTAL LOSS + 473 PPN
« 4 : M R T RAINFALL EXCESS o 1391 e
s , ; . T 7 N S S ®
. ”
N } T r v
PEAK = 5.300 C.FS. |
LEITH CREEK BELOW [\ a L I
s200 | . : : COMFLUENCE WITH ;Y "~ * T T B -
LITTLE CREEK / \ : °
oo Loy o L a
4400 B . . N - Il \ + . . _ . - _ 4 L
| \ T e
4000 . \. . . . . . . . ; ) :
l | PEAK = 3750 CF. 5. A
A LEITH CREEK ABOVE S
3600 : : . f / \ CONFLUENCE WITH ~ ~ — : : T L
@ i \ LITTLE CREEK Ll
%) . s
5 3200 ' - ®
n - -
(=]
z
2 eoo . , PEAK = 2,768 CF.S.
3 LEITH CREEK ABOVE
F us. 481
Z 2400 . . . . i o
N PEAK = 2090 CFS. | RS
2 LEATH CREEK AT MOUTH |
- L. ! -
T 2000 . . -+ ' ——+—~T
. [$) -
. g
: 5 /
s 1600 . . . . . - -
/ :
L 1200 . . . . .
; / ) o
p .

T2 8e 9 08 120 132 144 136 168 180

TIME IN HOURS FROM BEGINNING OF RAIN

LEITH CREEK
LAURINBURG, NORTH CAROLINA

STANDARD PROJECT FLOOD
HYDROGRAPH 8 HYETOGRAPH
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Due to the expected locations of this future growth, future urbanization
effects are not expected to alter runoff characteristics sufficiently to
be considered in project formulation or design studies.

- Hydraulics

RoADS AND BRIDGES

21, Twelve highway crassings, including two dual bridges at U.S. Higbway
74 (start of <study), and four railroad crossings have been constructed
across Leith Creek. Three of the railroad crossings are owned and main-
tained by the Laurinburq and Southern (L&S) Railroad. The fourth crossing
is maintained by the Seaboard Coastline (SCL) Railroad. Drawings of all
highway and railroad crossings are shown on Plates E-~7 and E-8 in Section
£t of this appendix.

BTILITIES

22. The following represents a complete listing, including location and
description of all known utility crossings located within the study reach

of Leith Creek. The location of each utility line is also shown graphically
on the channel profiles (See Plates E-2 through E-3).

a. Station 63460 A 12-inch water main supported by a horizontal |
beam is located approximately twenty feet downstream from Fertilizer Plant
Road. Top elevation of the 12-inch cast iron pipe is 187.32 feet msl and
the invert elevation of the supporting beam is 185.25 feet ms].

b. Station 105450 A six inch force sewer main is located at the Church
Street crossing. The main serves the City of East Laurinburg and is located
in a portion which does not obstruct stream flow.

Appendix |
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c¢. Station 111490 An 8-inch water pipe is located at the McKay
Street bridge. Elevations were not obtained because the pipe will be
relocated with any structural plan considered.

d. Station 122450 A 2I1-inch gravity flow sewer line is located
approximately 170 feet upstream from ine Seaboard Coast Line crossing.
Top elevation of the pipe is 195.7 feet msl.

e. Station 128420 An 8-inch water main crosses Leith Creek at
the Caledonia Road crossing. The pipe is located in such a position that
it offers no obstruction to stream flow.

f. Station 128+70 A 8-inch gravity flow sewer pipe is located 40
feet upstream from the Caledonia Road bridge. The cast iron pipe is
supported on creosote piles and has a top elevation of 194.9 feet msi.

g. Station 147+00 A 21-inch gravity flow sewer line is located
approximately 10 feet downstream from the Carver Street bridge. Top
elevation of the cast iron pipe is 198.84 feet msl.

h. Station 147425 A 6-inch water main is located beneath the
Carver Street bridge. Top elevation of the water main is 196.50 feet msl.

i. Station 162430 An 18-inch gravity flow sewer pipe is located
on the downstream side of the North Main Street crossing. The pipe is
supported by cr:osote piling and has a top elevation of 203.5 feet nst.

j. Station 162+60 A 6-inch water main is located at the Main Street ;m o j
crossing. The pipe is located so as to offer no obstruction to stream flow. o ,._W‘1
-]

Ex1sTiNG WATER SURFACE PROFILES .’........_j

23. Hydraulic studies for Leith Creek were accomplished in accordance ST
with criteria contained in applicable Engineering Manuals and with design LN
practices previously approved on similar projects. Water surface profiles R
for existing conditions were computed using the Hydrologic Engineering

Center's HEC-2 Computer Program ''Water Surface Profiles.'" Hydraulic [ ]
criteria used are discussed in the following paragraphs.

VNP P B VGVt

STARTING CONDITIONS ® °

1
2L. Water surface profile computations were started below the U.S. S -
Bypass 74 crossing and below the junction of Leith Creek and Little Creckh . |
« o o
~ - 7
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within a long reach which has a fairly uniform cross section. Starting
elevations were computed by the slope area method assuming a frictional
slope of .00l for all discharges. A slope of .001 is approximately cqul
to the slope of the channel invert in this reach. To insure that the
validity of the water surface profiies for the various plans would not be
effected by starting conditions, backwater computations were started a
sufficient distance below the alternative projects so that chanaei contrdl!
was established before reaching the lower limits of the project.

MANNING's RouGHNESS COEFFICIENT "N

25, Initial values of Manning's ''n'"' were selected after carcéul o 0y
of various references including U.S.G.S. Water Supply Paper 1849,
""Roughness Characteristics of Natural Channels' and Dr. Ven Te Chow's
text entiticd, "Open Channel Hydraulics'. Field observations and pas!
experience with similar type streams also played a major role in the

Elalt

selection of ''n'' values. The initially selected values of Manning's

“'n'"" were then adjusted as a result of a high water correlation analysis

which is discussed later in the paragraph 30. Overbank ' ' values

varied from .06 in park areas to .16 in undeveloped reaches. Existing
Tyt

channel ''n'' values ranged from .06 to .10 depending upon the conditior
cf the channel at each respective reach.

[
MINOR LOSSES =T
26. Minor loss coefficients used in computing water surface profiles R ’ﬁ
included contraction and expansion losses and losses at bridges. Cross ]
sections for all bridges crossing within the study reach are shown on e
Plates E-7 and E-8 of Section E. oo

27. Contraction loss coefficients used in backwater computations for existirg
conditions varied from 0.2 for long gradual transitions to 0.6 for abrup:
transitions such as those occurring at bridge openings. Expansion coefficion:
nscd for these same transitions varied from 0.5 to 0.8,

78, Picr shape coefficient k', for use in Yarneli's 2aergy equation ..o
from 0.90 tn 1.25 for Class A flow. For submerged bridge conditions, the
foss cnefficient, "K', as used in the orifice flow equation Q = A(2¢bh./)
varied fram 1.3 ta 1.5, These values were computed in accordance with
svocedures outtined in Exhibit 2 of the users manual for the HEC-D
pragran, The coefficient of discharge ''¢'', used in the weir flow cquae
vairied from 2.6 to 2.7.
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h1gH WATER MarRk CORRELATION

N

29 District personnel visited Laurinburg on the third and fourth of
I April 1973 in an effort to obtain high water mark data. The flood of

I February 1973 was the only flood for which high water information

could e obtaired.  Since physica! evidence was no longer present a-

long Leith Creek, District personnel guestioned residents of the area.
j This produced only a limited number of high water marks with question-
inle accuracy. This is because the individuals questioned had to rely
I ooomemory since approximately three months had elapsed since the flood
cvent had occurred. Also, the flood event was not large enough to in-
dice residents to make marks indicating the maximum flood levels attained.
The high water marks obtained from this investigation are plotted on
Figure C-10. There were no discharge measurements made on Leith Creek
for this flood.

Ty

33. The high water mark correlation analysis was a trail and error pro-
cedure where a water surface profile was computed with a siven set of
- hydraulic criteria and then compared with the high water arks. Several
profiles were computed and compared with the high water marks using
4ifferent sets of hydraulic criteria. Mannings ''n'" values were in-
) :reased in magnitude in several reaches from those initially selected.
Vialues of the minor loss coefficients were also reviewed and in some
ases increased: however, because of the small channel velocities this
“aa anly a relatively ainor effect on the water surface profiles. The
sackwater profile resulting from this analysis using the most reasonable
cet ©f hydraulic criteria is shown on Figure C-10. Based on the judge-

~ent of those conducting the study a better co-relation would have re- L. ,....",1
. quired unreasonably high "n'' values. Flows derived for the February i X
K storm (see paragraph 17) were used for all the water surface profiles . 1
5 omputed in this analysis. - R
. . 1
= 9
- 51. The field trip in search of high water data, revealed that some
' seacnes of the channel were clogged with trash or debris, old tires, t e

~iaerators and discarded junk. This debris could have caused higher
stages than predicted in the backwater analysis, particularly if some

" it nad collected during the flood at or near the upstream openings j?,_;t“

it culverts or bridges.

R

) i7. sdditional studies could have been made to improve the correlation ' o 1
_ wented on Figure C-10, such as estimating blockages at the bridyges :
- ar increasing flow rates by reducing rainfall losses. These additional - o
- tadies were not considered warranted because the studies would represent . R _,__}E
. i omeacsure of refinement not shared by the accuracy of the high water LR
" vita. Also, estimates ot blockage ot toidges or culverts would be T {
> strictly speculative and not supportabie by observea fact. In icw ' ® 3
ot the poor correlation, values used in de<ign studies for Manmings L .
. v and other pertinent hydraulic design criteria were iudgeswn:all, Tt el
- < lected using expericnce gained fron provinas studies and from et o4 :;' .
" saving similar characteristics to those -7 Leith Creen. :‘.-j"jj_.-‘._"::
)
: ctie
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33. Water surface profiles for existing conditions were computed using
the above hydraulic criteria for the Standard Project Flood and floods ) ”j
having recurrence intervals of 2, 5, 10, 20, 50 and 100 years. Plates E-2 ®
and E-3 of Section E show plan and profile views of the 100 year frequency L L }
flood. Profiles for the 10, 20, and 50 year floods and the standard project - IR

flood are shown on Plates E-5 and E-6. A

v e thal
R B
coe e

Flood Damages ;

T g
[
I
. .
1
"

34. The flood plain of Leith Creek passes through the City of Laurinburg
and consists of residential, commercial and public properties. Overflow - 4
from the creek often occurs and results in monetary damage to these L
properties. Based upon flood elevations computed by backwater computations, '
there are an estimated 65 residential and 17 commerical buildings suscept-

ible to flood damage. In addition, a school, school lunch room and

gymnasium are also susceptible to damage.

TRy

$ - 4
!. 35, Flood damages along Leith Creek consist of both tangible and intangible o 4
. damages. Tangible damages are those subject to monetary evaluation and S
include: physical damages or losses to property and improvements; emergency o R
costs for flood damage prevention; and business, financial, and wage losses Lol
in and adjacent to the flooded areas. Intangible damages are not suscept- RS
ible to monetary evaluation and include: danger to human life; added - et e
inconvenience and human discomfort; injury and exposure during floods; creation - L4 4

of conditions detrimental to health and security, interruption of traffic, PR
utility services, and normal community activities; and the detrimental effects el
of frequent flooding on the appearance and aesthetic quality of the flood
plain such as deposition of debris, etc.

Flood Damage Computations }f_if'ff’

36. Flood damage computations consisted of detailed field surveys and offi.. o )
studies in order to create a logical relationship between flood frequencies, S ]
flood stages and flood damages. Field surveys were conducted in order to Tl fﬂ
obtain property elevations and to make appraisals of property value. An Y
economic index station was selected at Station 129460 which was located in f-f-}-Aizq
the high damage area and had stage fluctuations representative of the entirn _ ® )
damage reach. e
] ‘ 1
N 4
Appendix | . 1




37. Average annual flood damages for natural conditions were computed
by first computing discharges for selected frequency storms and formu-
lating the discharge frequency relationship shown in Figure C-11.
Discharges were then converted into stage by use of backwater computa-

tions. These stages were plotted to establish the stage-aischarge -
n relationship as shown on Figure C-12. Stage damage curves (Figure C-13) ®
were constructed for each category of damage based on a field appraisal
of individual structures and improvements. Average damages between P
successive selected frequencies were then multipliied by the incremental f-5"J"
probability between these frequencies to obtain that part of the average " ;:” X
annual damages contributed by storms falling within these frequency B
limits. Average annual incremental damages were totaled to obtain the ®
average annual damages. Average annual damage computations for existing
conditions are presented in Figures C-14 through C-16 and are summarized
in the following tabulation.

Average Annual Damages-Existing Conditions e
Leith Creek at Laurinburg, North Carolina
Category Average Annual Damages ($)
Residential $13,500 - ,
Commercial 11,500 ' o
Public Properties 1,550
Total $26,550
v e
.
b 38. The land development plan for the City of Laurinburg discusses
Lj future needs of the community and proposes various alternatives to meet
‘ these needs. This plan was compiled by the State of North Carolina,
Department of Conservation and Development, Division of Community Plan- o
y ning and was published in December 1968. The following is an extract )
P from the referenced publication which rpoposes an alternative to assist ' ®
. in meeting the recreatiorial needs of the community. The report proposes L
the acquisition of "a strip about 300 feet wide along the Leith Creek S
_ flood pltain extendin~ from *he present Jaycee Park site to the south- PR
t; east where the creek flows under Church Street''. S
39. The report further states thast, ''This park would serve several ' o

. functions:

“V‘*lv'_
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-~

-

[

S Appendix
- €-20

I N e N N S e R

. . L e e Tt PR I IR T IR R A O
PR ek A WP N ST S S AT ST Y P VY W Y SR WA IR SN W WA WA WR WY wRE SRS T WY NP W S T PO S DU N R




A Exceedence frequency per hundred years
999 998 99 98 95 90 80 70 60 50 40 30 20 0 5 2 15 2 1

10,000 S e T T T
9 b e =
31 1] 131 I EgE 1 $ 333 2E0E3 13 H H
E i ) S 5% sifnasinagacinsd A &
> 3 PS54 e Shdsabdil - oo G Sy
bobdy b4 Tl MR P I $hges o4 (R ass shdes addas SRigs pid

‘WW
T
w OO g
I-T
.
"
b
1
28
|
;
:

Fiy

1,000

9
8
s
L 7
[ 6
U $ii 33
3 v t14diid
< 5 1iHM LT S E :
© : 133 § F: HE BE
t : {EEE: BEREE
v 3111 B
o T :
L :: - B ————o
o T T
F = R SOCRE sount Ioails teae
a il '**?i
SRR b .
Seob et -
PO
..‘. -4
g
LR R S 4

9 HuHIEE a
8 Hiis :
7 : =
6} i : ‘E: 2 : 2 _.__
5 = i 1 4 i

Exceedence nterval in years

DISCHARGE - FREQUENCY
: — T LEITH CREEK
dtete b S |AT LAURINBURG, NORTH CAROLINA

INDEX STATION 129 +60

NOVEMBER 1976
FIGURE C-i1




o T 1

S40 QNVSNOHL N! 204VH2SIG

1o DGy GO0 CuGe LOLE 08¢ CiIGE

09 +621 NOILVLS L
UNITONYD HLHON ' 9MABNINNYT]

X33IYID  HLIIA

394 VHISIQ - 39VLS
SNOILIONOD ONILSIX3

— -

0 vo!

NOILVA3N3

T'SW 1334 NI




. R L . c.

:. ,.._.. . ) N , m ‘ : .

. Yo ! . i . ' [ g ) ‘

13 k)
L - - - —— e e -
SONYSNCHL NI SYwI53a ‘
W UL t? Sl o1t ¢ . - .

e e Ll . 4 .

9.6 UIHWIAUN i ‘

.

VNII08V O

3OVAVQ-39V1S

HLI¥ON ‘OdNENIHNY
MN3I3HD H1I3T

*

i

3INIVA ¥VII0Q 9261 1d3S
NO Q3Sv8 38V S31VWILS3 39VAVQ

. 310N

P
96

m

—

m

<

>

66! %

G

>4

coz %

-

m

m

-

102 w

w

e
202
£02

. H W }

. T o ;,‘ e e 602




; o
AVERAGE ANNUAL DAMAGE COMPUTATION
Type of Damage Residential Damage Stage 196.0 \
Reach Number Leith Creek Gage l.ocation 129460 . @
- vondition  Existing
Flevation 1/ - -
Frequency Prohahle Incremental of WS Namages in- Damag.c L J
in vears ilccurrence Probability | (msl) $1,000 - Average Incremer
:. _ —
S —_
. °
a : .
: .005 $240 $1200
200 L0050 202.6 $240 o
. 0050 $220 $1100
F 100 .0100 202.1 $200 o . e
.0025 $188 $ 470 . o
i 30 L0125 201.8 $176 ) -
_ L0042 $168 $ 705 e
60 L0167 201.6 $160 o T e
.N083 $145 $1203 o o
40 .0250 201.2 $130 - -
.0083 $115 _$ 954,
30 .0333 200.8 $100 1 —
.0167 $94  §1570 .
20 L0500 200.6 $ 88 — -
.0167 $ .13 . $1220
15 .0bb7 200,0 | S 58 :
L0333 ! $ 49 81630
10 . 1000 199.5 S 40 B o
1000 T $26 ,  $2600 -
5 .2000 198.3 $ 12 4 o .
1333 S 6 ~$ 800
3 L3133 196.7 0 _ L Cov e
? L1667 SR N 4
- 2 . 5600 i o L.
g .5000 | o TN
- 1 1.0000 I
: 1.0000 0 RO
- 5 2.0000 T s
- TOTAI 13,452
SAN 120, 4/26/65 SAY S13,°00
. 1/ Based on September 1976 Prices
Figure -]
[ o e o () () ] ° ° ° ° ° ° ° ) () o
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AVERAGE ANNUAL DAMAGE COMPUTATION

Type of Damage Commercial Damage Stage 195.5
- . -
Reach Number Leith Creek Gage location 129+60 e
Condition Existing
Flevation 1/
Frequency Probable Incremental of WS NDamages in-- Damage ®
in years Occurrence Probability | (msl)% $1,000 -~ Average Increment = I ;
“ : ¢
4 J
_ .005 5107 §53% L 5
[ 200 L0050 202.6 $107 i A :
L0050 $ 98.5 $ 493 N
100 L0100 202.1 $ 90 o . 4
L0025 $ 85 S 213 . e,
80 L0125 201.8 $ 80 - '
L0042 - $ 77 EEEN i
60 0167 201.6 $ 74 ) } N
.0083 $ 69 $.573 _ T
40 0250 201.2 $ 64 . . : j
L .0083 $ 59 _.$ 490 -,
30 .G333 200.8 $ S4 I . . 1
0167 S 51 L5852 IR
20 .0500 200.6 $ 48 — j
0167 $ 42 __3701 ST
15 . 0067 200.0 $3 1 1 e i
-0333 s 33 $1099 - 9.
10 , 1000 199.5 | S 130 DU
-1000 1 $ 24,5 | $2450 R
5 - 2000 198,3 $ 19 L SRBER
.1333 $ 13,5 - $1800
3. .3333 196.7 S 8 N o
L1667 S 6 $1000 °
2 5000 196.1 $ 4 o i R
.5000 $ 2 $1000 g
1 1.0000 191.6 0 i
1.0000 0 - ; .
.5 2.0000
®
TOTAL $11,529
SAN 120, 4/26/65 SAY S11,500

1/ Based on September 1976 Prices

Figure C-1»
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AVERAGE ANNUAL DAMAGE COMPUTATION
Type of Damage _ Publijc Properties Damage Stage 198.7
Reach Number __ Leith Creek Gage Location__129+60 L
Condition Existing
Flevation 1/ - o
Frequency Probable Incremental of WS Damages in— Damage ® _
in years Occurrence Probability (msl) $1,000 - Average Increment ¢
1
o . {
®
.005 $48 $240 B E
200 L0050 202.6 548 - *
.0050 $40 $200 S
100 .0100 202.1 $32 . T
.0025 $28 s 70 L
80 .0125 201.8 $26 _ P
.0042 524 $101 ' B
60 L0167 201.6 $22 o e
.0083 $19.5 S162 ]
40 .0250 201.2 _ 817 . e e d
.0083 $14.5 _S120 .
30 .0333 200.8 812 R
0167 $11,5 $192
20 .0500 200.6 $811 o
L0167 $ 9 $150
15 L0667 200,0 | S 7
.0333 $ 5 $166 )
10 .1000 196.5 $3 ]
.1000 $ 1.5 $150 "
5 .2000 198.3 0 o ]
.1333 . . e T
3 .3333 o ' ¥
L1667 _‘M__ )
2 . 5000 o o
.5000 L Co
1 1.0000 ST e
1.0000 i
.5 2.0000
TOTAL $1,551
SAN 120, 4/26/65 SAY $1,550

. 1/ Based on September 1976 Prices

Figure C-16
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linking public parks (with bike and walking trails),
(2) provide a drainage easement to carry peak flow of water
runoff, and

(3) provide a sewer line easement for future use.

BRI DAY

The above park should be mowed and developed with picnic facilities.“l/

LO. The above extract indicates three community needs which could be
met by construction of a flood control project on Leith Creek. The
need for flood control has already been discussed previously in this
section. Other cited needs are discussed in the following paragraphs:

RecreaTIONAL NEEDS

41. In order to establish recreational needs of an area, it is necessary
to determine the recreational demand of the area and how much of this
demand is satisfied by existing recreational facilities. The ''North
Carolina Statewide Comprehensive Outdoor Recreation Plan'' (SCORP Repor*'
published by the North Carolina Department of Natural and Economic
Resources defines the term ''need' as, '"'the lack or insufficiency of
existing recreation opportunities relative to the amount of such op-
portunities desired by a population under given conditions. Such needs
are a measure of what should be supplied in addition to what already
exists to satisfy the population under given conditions."

42, The North Carolina SCORP Report establishes the 1986 net outdoor
recreation needs for the three county area of Scotland, Hoke and Robe-
son Counties as 169 acres of parks with community emphasis, 119 acres
of parks with neighborhood emphasis and 364 acres of city parks. The
Greenway concept proposed in the previously referenced land develop-
ment plan for the City of Laurinburg can primarily be considered as a
community park. Its strategic location with reference to the city re-
sults in the greenway meeting many of the established criteria for
neighborhood and city parks.

43. The land development plan for the City of Laurinburg proposes the
acquisition of a 300 foot wide strip along Leith Creek to assist in
meeting the recreational needs of the community. The plan further
states that at least 100 additional acres of parks will be needed by
1987, based on standards of the National Recreation Association of

10 acres/1,000 persons.

l/ Source: Land Development Plan-Ltaurinburg, North Carolina, North
Carolina Department of Conservation and Development, Division of Com-
munity Planning, December 1968.
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RECREATIONAL DEMAND

L4, The preceding paragraphs establish the need for additional park
acreage. The following paragraphs discuss computations made to obtain
user day and activity day values used to compute recreational demand
for activities associated with the potential development ~f a greenway
cn Leith Creek. Informal discussions with local representitives re-
vealed a desire to establish a combination walking and bike trail ad-
jacent to Leith Creek with periodically spaced picnic tables and park
benches. Therefore, recreational activities investigated included
picnicking, nature trails, bird watching and biking.

45. The North Carolina SCORP report discussed recreational demands
based on units designated as activity days/household. The report
establishes a need of 5.98 days/household for picnicking; 4.26 days/
household for nature walks; 3.4 days/household for bird watching and
}.66 days/household for biking. Based on 1970 Census data, there are
an estimated 3,282 households within the Laurinburg-East Laurinburg
arca which would be served be construction of a greenway along Leith
Creek. Therefore, the 1970 recreational demand for selected activities
has been established as follows:

1970 Recreational Demand for Selected Activities
LAURINBURG & EAST LAURINBURG, NO. CAROLINA

Adult Activity

Activity Day/Household Households Adult Activity Days
Picnicking 5.98 3282 19,626 SISy
Nature Walks L.26 3282 13,981 RN,
Bird Watching 3.40 3282 11,159 S
Biking 1.66 3282 5,448

L6. The 1970 Recreational demand for selected activities in the o L
Laurinburg-East Laurinburg area was projected to the year 1986 based JRSTEIIR I
on the ratio of statewide demand for each activity in 1986 as compared e el
to the 1970 statewide demand. Statewide demands for 1970 and 1986 were

obtained from the North Carolina SCORP Report and reflect changes in ::-{l.'::;;::{
population and recreation preference. The 1986 demand for selected ° °
recreational activities was obtained by multiplying the 1970 demand - ) B

by the 1970/1986 statewide ratio. The following tabulation presents
the 1986 demand.

Ropendix 1
€c-22




1986 Recreational Demand for Selected Activites
LAURINBURG & EAST LAURINBURG, NO. CAROLINA

l 1970 Demand Statewide Demand 1986 Demand - 4
Activity (Adult Activity Days)  1986/1970 (Adult Activity Daw. ' ®

Picnicking 16,626 11,863,860/9,024,000 25,802 I

Nature Walks 13,981 7,603,600/6,428 000 16,538 R,

Bird Watching 11,159 5,123,000/5,131,000 11,142 PSSR

] Biking 5,448 4,673,600/2,505,000 10, 164 s o 4

)

L7. To meet the recreational needs of the community, the City of Laurinburg ' 1

ras Jdeveloped several neighborhood parks within the city and has plans for
aaditional park development. These parks include a park area near the

r upper end of the study reach between North Main Street and Gill Street > )
o {Jaycee Park) and a school playground and ball field near the lower reach. ‘ L ]
Plars have also been developed for a Neighborhood Development Park adjacent ]
to the middle of the study reach. The proposal of a linear park adjacent o]
to Leith Creek could become a reality by proper utilization of lands re-
quired for construction of a potential flood control project and could pro-
vide a vital link connecting the above mentioned park and playground develop- - 1
) ment, ' * {
OTHER NEEDS ]
. -1
- 48, The third need, as described in the land use plan, is the need for - e d
L 4 »cwer easement. Fulfillment of this need would be an added benefit . 1
reatized by the city in that additional easements for sewer construction
would not be required. Sewer lines could be placed parallel to the creek .
and thus provide an additional use of land easements. o B
e L i
N . . L 4
Improvements Desired :
] «r. ine city manager of Laurinburg submitted a letter requesting assis- [ ]
tar to control flooding along Leith Creek. A copy of this letter is ’ :
incoudea in Appendix 2 of this report. Local people are willing to sup- e
nert 3 flood control project and have indicated that they will provide ST
(4o necessary cooperation should a project be recommended and approved. s
copy of a letter of intent to meet the requirement of local cooperation e
[ i~ included in Appendix 2.
) o e

-'-n-..--' -"d'.- .'- ..l.‘-- -‘-.'-'."n"‘"~ '.- - . - L% e ® " .
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50. A public workshop was held in Laurinburg on 20 November 1975. Dur-
ing this workshop, those in attendance had the opportunity to express
their opinion on potential flood control alternatives and to make any
additional proposals or recommendations concerning flood problems on

l Leith Creek. A transcript of the workshop has also been included in
Appendix 2.

. 51. Local representatives have also expressed a desire to include

, recreational facilities as a part of any recommended flood control

" project. Copies of correspondence from the City of Laurinburg and

l Scotland County cupporting the inclusion of recreation as part of a

recommended project are included in Appendix 2.

B
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FORMULATING A PLAN
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SECTION D

FORMULATING A PLAN

. The primary objective in project formulation is to provide the best

use, or combination of uses, of water and related land resources to meef

all foreseeable short and long-term needs of the local area. Consideration

must also be given to all project effects--tangible and intangible, favor- .

able and unfavorable. In order to meet the requirements of project formu- L
lation in this report and in order to comply with the requirements of the

Principles and Standards, project alternatives were planned with the achicvr-

ment of National Economic Development (NED) and Environmental Quality (EQ)

as co-equal objectives.

"

2. During the course of project formulation, an NED plan and an EQ plan . o
were developed as potential project alternatives. The NED plan was formu-
lated to maximize the net economic benefits while addressing the project L .
objectives. The EQ plan was formulated with the goals of making the most R R
significant contribution to preserving, maintaining restoring, and/or T T

s

laial o=

enhancing the cultural and natural resources of the study area and of ;ﬁ;"n.;;;u.
creating the least adverse environmental impact whiie addressing the pro- ...
ject objectives. In addition to the NED and EQ plans, all possible alterna- o RS
tives were considered without regard to implementing authority. ' 'fﬁl
R

D ..........}

Formulation and Evaluation Criteria e

3. The formulation and evaluation of the various plans of improvement ' e el
the study area, including all possible alternatives, were based on technical. ANES Lo
economic, and intangible criteria, including beneficial and detrimental el
effects on the area's environment. Such criteria permit the selection of ST
the plan of improvement which represents the sclution that best responds L J

to the problems and needs of the area and is justifiable.

Appendix !
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TecuNicaL CRITERIA y °

b, Technical criteria used for the formulation and evaluation of alterna-

tive solutions to the flood problems on Leith Creek are consistent with

instructions contained in the 1105-2-XXX series of Engineering Regulations. -
The referenced regulations provided guidance for carrying out the various
task of multiobjective planning, consistent with the WRC Principles and
- Standards and related policies. 1In addition the following hydrologic and
hydraulic criteria were also used:

i: a. Discharge data used in evaluating various alternatives are the same
as those contained in Section C.

b. The performance of each channel conveyance improvement plan was
evaluated using their respective water surface profiles. Profiles for the
Standard Project Flood and for the 5, 10, 50 and 100 year recurrance

floods were computed for each alternative. Hydraulic criteria used in -
determining these profiles were the same as those discussed in Section C. ’ o
9 Economic CRITERIA
R

5. The economic criteria which were applied in formulating a plan are

those specified by the Principles and Standards. Economic benefits were

developed in accordance with instructions contained in related Engineering ST
Regulations. Additional economics criteria used to develop the recommended & an oo i main

plan include the following: ’ e
a. Tangible benefits exceed project costs for the NED plan.
b. All prices applied to estimated construction quantities are based R
on September 1976 prices. » .'

c. A project life expectancy of 50 years and an interest rate of
6-3/8% were used in computing project costs.

d. Estimated construction time of the project was less than one year, o
therefore, no interest was included during construction. -' ""i‘U

6. Annual project costs were computed on a fifty year life basis and
interest rate of 6-3/8 percent. Annual cost include both Federal and
non-Federal expenditures and operation and maintenance cost.

Appendix |
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EnvIRONMENTAL AND OTHER CRITERIA - L

7. The faollowina environmental criteria and intangibles were considercd
ir tormulating a plan.

a. AVl alternatives considered should be compatable insofar as '
nractical with the surrounding environment.

b, Efforts were made, where possible, to avoid detrimental environ-
wtal wffects and whenever feasible mitigating features were considercd
Vv sarh effects. -

®
«. Public health, safety and social well being, including possible
. ot life were considered in formulating all alternatives.
o Punlic acceptance of various alternatives was considered in
*.reiglating each plan and feasible alternatives were coordinated with .
~terested agencies and individuals through correspondence, public . o
~eeetings and other procedures.
e Possible Solutions nete
.’; '.."-. -

8. Several alternative measures to satisfy the problems and needs of the SRR
arca are possible; however, some of these measures are not practical or o
economical. The possible solutions may be divided into two broad categoriecs
of structural and nonstructural. Structural measures are designed to A
modify floods by altering the natural environment. These measures include L
alternatives which reduce flood elevations, divert floods, change the
o timing and duration of floods or restrict floods from portions of the flood
- plain. Nonstructural measures, on the other hand, are designed to modify
- flood damage susceptibility and include modification to the cultural envirnn- ;
; ment by adjustment in the pattern and mode of land use, by development - _.
. policies and by assistance to affected individuals. Also, a combination C e
o of structural and nonstructural measures is possible. Tl el
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NONSTRUCTURAL MEASURES

9. Nonstructural measures do not attempt to reduce or eliminate
fluoding, but are to requlate the use and development of the flood
plain, thus lessening damaging effects of large floods. Several non-
structural measures considered in formulating a recommended plan for
flood damage reduction in the flood plain of Leith Creek are discussed
briefly in the following paragraphs.

Zoning

0. Zoning is a legal measure which could be implemented by the City

s Laurirburg which, if enforced, would prove effective in reducing the
“lood damage potential of the area. Zoning ordinances could be developed
in accordance with a planned program of development and land use. The
ordinances could also be used to establish limiting elevations below
~hich no development would be permitted. Zoning measures insure the
safekeeping of property for the health, welfare and safety of the general
public

Subdivision Regulations

1. Subdivision requlations, like zoning, could be implemented by the
local government as a effective means of regulating the damage potential
ot the area. Reqgulations could be adopted that could state requirements
for strect widths and minimum elevations, drainage structures, minimum
ruilding elevations, and restrictions on location to provide floodways
and minimize flood damages.

Building Codes

12.  Local governmental agencies could adopt building code regulations
that would assist in reducing future flood damages. These codes would

set forth standards for the construction of buildings that could prescribe
the type of materials that would not be easily damaged by water, establish
floor elevations and prohibit any equipment or material in the flood

plain which would be hazardous to life or substantially susceptible to
flood damage.

Flnod Proofing

I3. Flood proofinag is a method of flood damage reduction designed to
arotect individual structure or small groups of structures from flood
damaae,  Alternative flood proofing techniques could include waterproofing
the existing structure; raising the structure; establishing a dike and
sump system:; or providing temporary water tight coverings at all openings.

Fvacuation
L. Permanent cvacuation of flood plain areas could also be used to reduce
the flood darmage potential. Evacuation would involve the relocation of
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persons adversely affected by flood conditions. In turn, evacuated o _,.{
lands could be used for park development and other purposes which S o
could withstand flood conditions without substantial damage. T e T

15. Temporary evacuation is still another alternative which could

be utilized provided a reliable flood forecasting procedure were
available. However, due to the smallness of the watershed and to the
nature of flooding, a reliable flood forecasting system would be dif-
ficult to implement.

Open Space Development

16. Open space development consists of developing the flood plain as
an open area to be utilized as parks, playgrounds or recreational areas.
Portions of the existing flood plain of Leith Creek above North Main
Street have already been developed as a park area. In addition to ‘
creating recreational facilities, extension of the park area downstream
could alleviate the existing flood problem by providing a cleared flood-
way and could also reduce the future flood damge potential by controlling
future land use.

Other Measures ®
17. Other preventive measures could be provided in the flood plain such SR
as warning signs, tax adjustments, restrictions on building financing, RN
flood insurance, urban redevelopment, and reconstruction or removal of .:f};{,r;f
bridges which restrict flow. These measures could effectively reduce or Ll
eliminate future damage in the flood plain. S T
[ ]
L
Nonstructural Measures Summary R A

18. In order to evaluate the various nonstructural alternatives, each of A
the following parameters was analyzed: a) achievement of desired project el
objectives; b) cost of implementation, and; c) intangible advantages and
disadvantages. The following description of flood plain development should
be considered when evaluating nonstructural alternatives.

19. The major portion of the Leith Creek flood plain within the study e .
reach is located within the city limits of Laurinburg and East Laurinburg. LT
Development within the existing 100 year flood plain consists of an ERSARS
estimated 6) structures which would be flooded above floor elevations BRI
during the 100 year event. The total estimated value of the structures °
is $681,000. Residential structures within the flood plain are low cost -
frame type dwellings which account for the relatively low total value R
of flood plain structures.

20. Zoning, subdivision regulations and building codes could be developed Tl
on the basis of flooded areas. These ordinances if adopted could regulate °
development of the flood plain by restricting the type of future develop- . N
ment and the location. Park development and other types of development R,
which will not impede flow or be easily damaged may be permitted. Residential, :
commercial and industrial development could be permitted in areas subject
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te inundation but not required for flowage provided that improvements

were constructed or flood proofed to provide protection to the level

specified by the regulating agency involved. This type of nonstructural _ T
mcasure is effective in reducing damages to future development but will ’ o
not improve the flood problems for existing development.

21. Flood proofing of existing structures is primarily the responsibility

of individuals who, knowing their property is in a potential flood zone,

would take steps to provide adequate protection against possible damage. =

This type of flood protection may prove effective for commercial and e o
public properties within the flood plain, however, residential structures

consist generally of low cost frame housing which would be difficult to

“1ood proof and often more expensive than the owner can afford. In many

cases the cost of flood proofing dwellings would exceed the benefits

received. Flood proofing future development would be feasible and such -
measures would be the responsibility of the local interests. ’ ®

PO SRPVONIR

'

;
1
E

1‘

22. Flood plain evacuation can be temporary or permanent. Permanent
svacuation offers the more feasible alternative of the two due to the
relatively small size of the watershed and to problems encountered in
developing a reliable flood forecasting system. Permanent evacuation
would include the relocation of families from their homes and in doing
¢, could create adverse social conditions. Relocation could result
in a disservice to those affected by increasing the cost of living.

23. During the course of project formulation, a nonstructural alterna-
tive consisting of flood proofing or relocating all structures subject
to flood damage was formulated. Structures which could not be flood
proofed or physically relocated were assumed to be demolished and occu-
pants relocated to minimum standard housing. Estimated first cost of
this nonstructural alternative was $770,200. Average annual costs of
$51,400 when compared with benefits of $26,550 yielded an unfavorable
benefit-to-cost ratio of 7.52.

STRUCTURAL MEASURES

Reservoirs

2L Reservoirs provide a structural alternative to control flooding by
storing runoff and thus reducing the peak flows downstream. However,
investigations of the Leith Creek basin revealed a lack of sites suitable
“or reservoir construction. No further study was made for this alternative.

Levees

25. Levees provide an alternative structural solution by restricting
floods from portions of the flood plain highly susceptible to flood damage.

hppendix |
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The numerous road crossings over Leith Creek render this type of improve-
ment an effective levee system. In addition, an interior drainage problem
would be created by construction which would require a system of drainage -

ditches and pumps. ' L
Channel Conveyance Improvement e
26. Channel conveyance improvements consist of various modifications to eIl
the existing channel which result in an increased flow capacity. These RN iﬁi'
modifications include: cleaning; deepening; widening and/or channel -
realignment. Channel conveyance improvement is the most feasible struc- : o
tural alternative to flood problems associated with high water from Leith
Creek.

k NONSTRUCTURAL AND STRUCTURAL COMBINATION e

27. As indicated previously, the City of Laurinburg has applied for e
Flood Insurance and a Flood Insurance Study is scheduled for Fiscal - 1
Year 1977. The flood insurance program was established by Congress
in the National Flood Insurance Act of 1968 and expanded in the Flood
Disaster Protection Act of 1973. The program is designed to provide
flood insurance at rates made affordable through a Federal subsidy.
Qualifying communities must adopt and administer local measures to
protect lives and new construction from future flooding.

28. In view of the availability of flood insurance, structural alterna-
tives considered were designed to reduce damages to existing development
only. No benefits were claimed for damage reduction to future develop-
ment. Benefits would accrue to local property owners, however, in the

form of reduced flood insurance rates resulting from lower flood elevations.

Any recommended structural solution to flood problems on Leith Creek e
will be accompanied with a recommendation that the local community —
establish and enforce flood plain regulations for the residual flood plain. R
ﬁf;i"ﬁq
. -
Alternatives Considered Further SR

29. As a result of reconnaissance studies and preliminary estimates,
potential solutions to the flood problems which were clearly impractical
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or unfeasible were eliminated early in the course of study in order to

enable the planner to concentrate on feasible alternatives. Reservoir

and levee alternatives were not considered beyond the preliminary study
phase which indicated them to be unfeasible alternatives.

i~ W wWIw - -~
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CHANNEL CONVEYANCE IMPROVEMENT

30. Channel conveyance improvement in the form of cleaning and/or en-
larging the existing channel offers the most practical method of reducing
flood damages along Leith Creek. Detail study of existing conditions
indicated insufficient openings at several stream crossings which aggre-
vate flood conditions. Detailed sketches of each stream crossing are

presented on Plates E~7 and E-8 of Section E. Surveyed cross-sections
for the project reach are shown on Plate E-4,

31. In order to formulate the most feasible channel improvement alterna-
tive, five basic channel improvement plans were prepared and anaiyzed.
A1l five plans are similar in that each plan calls for the removal and/or
replacement of the McKay and Carver Street bridges (See General Map).
Plans 1 or 2 are designed with varying bottom slopes ranging from .00068
ft/ft to .00214 ft/ft and call for widening and deepening the existing
channel. These plans also call for modification of the Laurinburg and
Southern Railroad Crossing at station 113 + 40 in addition to highway
bridge modifications. Plans 3 and 4 are designed with bottom slopes
ranging from .00086 ft/ft to .0015 ft/ft and call for widening the exist-
ing channel without excessive deepening. These plans do not recommend
modification of the railroad culvert at station 113 + 40. The fifth plan
of improvement was designed to provide a 200 foot floodway for the entire
project length without any channel excavation. Each plan is discussed
individually in the following paragraphs.

Plan 1

32. Channel Conveyance Improvement Plan 1 begins at station 65 + 70
(L & S Railroad) and continues to station 169 + 00 (Gill Street), a
total project tength of 1.97 miles. The following tabulation shows
pertinent design data relative to Plan 1:

Channel Dimensions - Plan 1

Reach Bottom Width Side Slope Botiom Slope
(Sta. to Sta.) (feet) (horz:vert) (feet/foot)
5 65 + 70 to 105 + 50 35 2:1 .00106
- 105 + 50 to 128 + 70 30 2:1 .00068
2 128 + 70 to 162 + 65 30 2:1 .00214
L 162 + 65 to 169 + 00 30 2:1 .000893
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33. Plan 1 calls for the following modifications to stream crossings:

1) McKay Street (Station 111 + 90). Remove and replace existing
I bridge. Replacement structure should have minimum low chord elevation : ®
of 195.7 feet msl and sufficient opening to pass a flow of 1641 cfs
(50 year flow).

2) Laurinburg and Southern Railroad (Station 113 + 40). Lower S
existing invert elevation of two center box culverts from elevation RN
188.78 feet msl to elevation 185.5 feet msl. ) P

3) Carver Street (Station 147 + 20). Remove and replace existing
bridge. Replacement structure should have minimum low chord elevation
of 199.94 feet msl and have sufficient opening to pass a flow of 1570

' cfs (50 year flow). . ]
] ! @
34, Plan ) also calls for the following utility relocations: .
Station Type of Utility ]
111 + 90 8 inch water main N ';
] | e
128 + 70 8 inch sewer main ]
147 + 25 6 inch water main i3  ]
' 35. Plan 1 would reduce the maximum stage of the 100 year frequency flood _;;.~;;:'

| by about 2.9 feet. The estimated first cost of the plan is $318,700 e
and the annual charges ¢23 100 including maintenance. Annual benefits
of $24,400 yield a benefit-to-cost ratio of 1.05. Other pertinent data
related to Plan | are summarized in Table D-1 for comparison with
alternative plans.

P U U T ST T ¥

| Plan 2 r e

36. Channel Conveyance Improvement Plan 2 is similar to Plan 1 in all ]
respects except channel bottom widths, The following tabulation shows ST T
the bottom widths used when formulating Plan 2. A

) Channel Dimensions - Plan 2 ) -.
Reach Bottom Width Side Slope Bottom Slope N
(Sta. to Sta.) (feet) (horz:vert) (feet/foot) R
65 + 70 to 105 + 50 45 2:1 .00106 S
i 105 + 50 to 128 + 70 4o 2:1 .00068 ) o ]
128 + 70 to 162 + 65 Lo 2:1 .00214 |

162 + 65 to 169 + 00 Lo 2:1 .000893

5

) \ ) ®
-
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37. Bridge and utility modifications called for in Plan 2 are the same as
in Plan 1.

38. Plar 2 would reduce the maximum stage of the 100-year frequency

flood by about 3.3 feet. The estimated first cost of the plan is $365,000
and annual charges. $26,200 includ 'ng maintenance. Annual benefits of
$24,600 yield a benefit-to-cost ratio of 0.93. Other pertinent data
related to Plan 2 are summarized in Table D-1 for comparison with alterna-
tive plans.

Plan 3

39. (Channel improvement Plan 3 begins at station 65 + 70 (Laurinburg
and Southern Railroad) and continues to station 169 + 00 (Gill Street),
a total proiect lenath of 1.97 miles. This plan was designed to avoid
modification to the main line crossing of the Laurinburg and Southern
Railroad at station 113 + 40. The following tabulation shows pertinent
desiyn data relative to Plan 3.

Channel Dimensions - Plan 3

Reach Bottom Width Side Slopes Bottom Slope
(Sta. to Sta) (feet) (horz:vert) (feet/foot)
65 + 70 to 133 + 00 35 2:1 .00156
133 + 00 to 163 + 00 35 2:1 .NN0Gk
163 + 00 to 169 + 00 30 2:1 .00086

Lo. Plan 3 calls for the following modifications to stream crossings:

1) McKay Street (Station 111 + 90). Remove and replace existing
bridge. Replacement structure should have minimum low chord elevation
of 196.4 feet ms! and sufficient opening to pass a flow of 1640 cfs
{50 year flow).

2) Carver Street (Station 147 + 20). Remove and replace existing
bridge. Replacement structure should have minimum low chord elevation of
201.0 feet msl and sufficient opening to pass a flow of 1570 cfs (%0
year flow).

1. Plan 3 also includes the same utility modifications as described
for Plan 1. Plan 3 would reduce the maximum stage of the 100 year
frequency flood by about 1.8 feet. The estimated first cost of the plan
is $181,000 and the annual charges $13,900. Anaual benefits of $23,250
yield a benefit-to-cost ratio of 1.67. Other pertinent data related to
Plan 3 are summarized in Table 1-D for comparison with alternative
plans.
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Plan &4

42, Channel Conveyance Improvement Plan 4 is similar to Plan 3 in all
respects except channel bottom widths. The following tabulation shows
the bottom widths used when formulating Plan 4,

Channel Dimensions - Plan 4
Reach Bottom Width Side Slopes Bottom Slope

(Sta. to Sta.) (feet) (horz:vert) (feet/foot)

65 + 70 to 133 + 00 L5 20 .nnc
133 + 00 to 163 + 00 45 2:1 .00086
163 + 0C to 169 + 00 Lo 2:1 .00086
43, Bridge and utility modifications called for in Plan 4 are the same
as Plan 3.
Ly,

Plan 4 would reduce the maximum stage of the 100 year frequency flood
by about 2.0 feet. The estimated first cost of the plan is $203,400 and the
annual charges, $15,400 including maintenance. Annual benefits of $24,000
yield a benefit-to-cost ratio of 1,56, Other pertinent data related to

Plan 4 are summarized in Table D-1 for comparison with alternative plans.

Plan §

45. Channel improvement Plan 5 was designed to test the effect of pro-
viding a floodway for high flows and avoiding channel excavation.

The plan
considers the construction of a 200 foot wide floodway beginning at

station 65 + 70 (L & S Railroad) and ending at Gill Street {(Station 169 + 00).

The floodway would be grassed and mowed at frequent intervals to prevent
obstructions to ‘low.

L6. This plan also includes the removal and replacement of bridges at McKay
and Carver Streets as considered in Plans 3 and 4, however, no railroad
modifications are included. Utility modifications are the same as recom-
mended in all previously described plans.

L7. Plan 5 would reduce the maximum stage of the 100 year frequency flood
by about 1.0 feet. The estimated first cost of the plan is $161,200 and
the annual charges, $12,800 including maintenance. Annual benefits of
$16,700 yield a benefit-to-cost ratio of 1.30. Other pertinent data related
to Plan 5 are summarized in Table D-1 for comparison with alternative plans.

Summary - Channel Conveyance Improvement Alternatives

48. Table D-1 summarizes pertinent data relative to each of the alterna-
tives discussed in the proceeding paragraphs. Stage-Discharge relationships
for existing conditions and alternative solutions are presented for compari-
son in Plate D-1. The Stage-Discharge curves present the comparitive
reduction in flood stage for each alternative at station 129 + 60, the
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economic index station. The damage stage (Elevation 195.5 feet mul,
is also indicated on Figure D-1 to assist in evaluating the various 4
alternatives. 4
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Improverent Plans - Leith Cicek, Laurinbura, North Caroling

I tem Unie Plan | Plan 2 Plan 3 Plan I
Bottor widti o
Sta. 05+75 1o 105450 37 “ 35 L
Sta.l106+50 to 128+7¢ 30 40 35 4 o
Sty 128470 5 1RZH25 30 ho 35 5 -
Sta. 152+25 to 169+00 30 40 30 4G
R/W Clering A 30.04 3543 16,52 23.6 .
Channol Excavation LY 75,250 G8 5on 34,700 Li .75 -
[
Risrap (Sacned Cement: (Y 110 132 122 |
Shapina and Seeding S 22.4 25.43 V1,24 12,97 -
Brivge Matificarion Huy . 3 3 7 7
Pipgetine Modificationsg Mo 3 3 3 2 2 [ ]
Pur=. R/W i 31,25 6 £3 2077 24 Sk .
Fedural Coat S 253,700 299,600 117,000 139,000 R
Non-Foderal Cost S 65,000 n5,400 64,000 64,400 °
Total Project Cost S 318,700 365,000 181,000 203,400 161,200
Annual Costs (6-%8 ) S 21,300 24,400 12,100 13.600 10,855 :
Maintenance Costs S 1,800 1,300 1,800 1.600 R
Total Annuval Losis S 23,100 26,200 13,900 1R A0C 7 - -
o o L
Arnual Bencfits 5 24,500 24,600 23,250 24,0060 14,78
Excoss Benefits i
Quer Conts S 1,300 {=)1,600 9,350 8,600 5,
B/C Ratis 1.05 0.93 1.67 1. 6% v
' ®
oAl monetary values presented in inis table arc based on Seprenber P et
) L
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g Selecting A Plan

- 49. The selection of the best plan of improvement for the study area

involved the comparison of the various alternatives which satisfy the

formulation and evaluation criteria outlined earlie-. Consideration

‘ was given to environmental effects; social well-being, the regional

%" development and the national economic development. During the selection -
of process, all alternatives were presented to the public at a public

workshop held at the Scotland County Courthouse on 20 November 1975.

The transcript of the workshop and all subsequent correspondence is

presented fcr review in Appendix 2.

50. A System of Accounts, as required by Principles and Standards,
is presented in the main report. The System of Accounts displays
each planning objective carried through the final iteration and the
beneficial and adverse contributions thereto by each alternative
considered.

The NED Plan - o

51. As described in ER 1105-2-230 dated 10 November 1975, the NED Plan
is the plan which best addresses the planning objectives in a way which
maximizes net economic benefits. In consideration of the different types el
of structural alternatives considered {deepening versus not deepening), -l
two plans emerged as candidates for the NED Plan. Of the deepening
alternatives (Plans 1 and 2), Plan 1 resulted in the greatest amount of
excess benefits over costs. Of the non-deepening alternatives (Plans 3-°
Plan 3 resulted in the greatest amount of excess benefits over costs.
However, in consideration of the net amount of excess benefits, Plan 3
edged out Plan 1. Therefore, of all plans considered, Plan 3 is the pia-
which best addresses the planning objectives while maximizing net
economic benefits. Plan 3 is the NED Plan.

The EQ Plan T

§2. The EQ Plan is descibed as the plan which will make the most sianit-
icant contribution to preserving, maintaining, restoring, or enhancina
cultural and natural resources. The existing conditions of the crcek
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woiahed heavily in selecting an EQ Plan. The existing channel bottom
~xivibits strong evidence of heavy siltation in the past. Therefore, the
alternatives of deepening versus not deepening become a comparison of
raintaining versus restoring natural resources. Of all alternatives
nsidered, the non-structural alternative was the best environmental
iternative, but was not economically justified. Therefore, the major
iteriaoin selecting an EQ Plan became the amount of natural cover
fiturked during construction and subsequent maintenance. Plan 1 had
teust disruptive effects of the deepening alternatives considered
© Plan 3 had the least disruptive effects of the non-deepening alterna-
e~. Plan 3 had slightly less disruptive effects than Plan 1. By
clacing slightly more emphasis on maintaining rather than restoring
.1tural and natural resources, and in consideration of the structural
slternative with the greatest amount of net environmental benefits, Plan
5 tdyed Plan 1 and therefore has been designated as the £Q Plan.

o Selected Plan

As described in ER 1105-2-200 dated 10 November 1975, plan selection
the designation of that alternative considered to be the most desirable,
tased on results of the study. This selection is based upon the public
“eaponse to the detailed plans carried through the final stage including
views of those who participated in the study both formally and in-
“mally.

As discussed in the preceding paragraphs, Plan 3 is the NED and the

£, Plan. Plan 1, however, had sufficient merits to be considered very
‘rongly on both accounts. Therefore, selection of a recommended plan
w15 narrowed to Plans 1 and 3.

5. After careful consideration of all data presented in the preceeding
oorges and after careful review of public preferences expressed during the
public workshop and subsequent correspondence and informal coordination,
Plan 3, in combination with the regulation of the residual flood plain
=35 been designated as the recommended plan.
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SECTION E

THE SELECTED PLAN

- .
e Vo
Talansialaia 4 4 ee:
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1. This section of Appendix 1 is concerned with describing the plan selected
- in the previous section. Al] meaningful effects of the plan, both favorable . i
ﬁ; and unfavorable, are presented. Information presented in this section and ®
the remainder of the Detailed Project Report serves a dual purpose: the , )
report serves as the basis for approval of the project for construction by - 9
the Chief of Engineers; and it serves as a basis for preparation of plans
. and specifications. Therefore, the level of detail and extent of enaineering
, work reflected in this appendix must be sufficient to proceed directly to . 4
o plans and specifications. ‘ ®

a Plan Description — T

, 2. The most appropriate plan of improvement for flood control in the Leith

" Creek Basin is a combination structural and nonstructural plan. The structur-

- al measuires consist of cleaning and widening the existing channel for a total
distance of 1.97 miles, replacing two highway bridges, and relocating two water

. mains and one sewer line. Nonstructural measures consist of passage, by the

® local sponsor, of regulatory measures to control the residual flood plain. The

. concept of designated floodways is recommended and discussed later in this «vct’

- A general map of the project area is presented as Plate E-1 at the end of this

. section. Detailed project information concerning pertinent aspects of the ~c¢-

e lected project is presented in Plates E-2 through E-12.




3. The main features of the recommended plan are as follows:
Widen and clean the existing channel a total distance of 1.97 miles
J Bottom widths vary from 35 feet in the reach between the Laurinburg and
Southern Railroad (Station 65 + 70) and N. Main Street (Station 162+60)
to 30 feet between N, Main Street and the end of the project at Gill Street
(Station 169 + 00). Channel side slopes are designated as 2 horizontal
to 1 vertical.
. Bottom slopes range from .0015 ft/ft to .00086 ft/ft.
Remove and replace the existing McKay Street Bridge (Station 111 + 90).
Replacement structure will have a minimum low member elevation of 196.4
feet msl and sufficient opening to pass a flow of 1640 cfs with a head loss
- of no more than 0.2 feet.
A
Remove and replace the existing Carver Street Bridge (Station 147 + 20).
» Replacement structure will have a low member elevation of 201.0 feet ms]
and have sufficient opening to pass a flow of 1570 cfs with a head loss
of no more than 0.2 feet.
) Relocate the following utility crossings:
pow
_ Station 111 + 90 --- 8 inch water main
Station 128 + 70 --- 8 inch sewer main
Station 147 + 25 --- 6 inch water main
Acquisition of 20.72 acres of permanent right-of-way will be required . S
i to implement the proposed plan. vt s e
] o )
i Local sponsor is required to adopt and enforce land use measures to Lo
} prevent the unwise and uneconomical development of the flood plain. -
» ’ o )
Plan Accomplishments R
R -}
’ » o ]
: L. The major benefits that will result from the selected plan are the ;{;éﬂ.ii; ]
- reduction of existing and future damages to the urban areas of Laurinburg TR
. and East Laurinburg, North Carolina. Construction of the selected plan e e S
" \ » e J
: Appendix | :;l;f;fﬁ"-f;i
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would produce flood damage reduction benefits for approximately 82
structures located within the existing flood plain. Average annual benefit-
of $23,250 are estimated for the reduction of flood damages to existing

I structures. No monetary benefits are claimed to future development since
the plan recommends regulation of the residual flood plain. Plates E-2
and €-3 illustrate existing and improved olan and profile views for the

100 year frequency flood; Plates E-5 arnd E-6 illustrate stage reductions
for the 10, 20, 50 year and standard project floods.

Effect of the Plan on Environment

5§, The selected plan consists of widening the existing channel bottom to
widths ranging from 30 to 35 feet and deepening as much as two feet. This
plan would have environmental effects in that it recommends the removal

of trash, debris and large discarded articles from the creek bottom and
the removal of vegetation which, in places, clogs the channel and collects
floating debris and scum.

6. Adverse effects of the selected plan include the destruction of existirg
bottom flora and invertebrates, loss of vegetation from one side of the
creek, and a temporary increase in turbidity and sediment load. Construction
of the proposed plan could also result in lowering of the surface water

table immediately adjacent to the improved channel.

) 7. Right-of-way clearing would result in the loss of 20.72 acres of vegetat:
i This cover loss would include shrubs and thickets {(black willow, privet, hones-
suckle and greenbriar) and some trees (sweet gum, sycamore, black gum, and

a few pines and small oaks). The project area is a narrow strip which is "
impinged upon from both sides by residential and commerical development, an-! .j
provides only marginal to moderate habitat for birds, squirrels, rabbits an! N
other small animals. :
) c . . . . . ]
8. Studies by the North Carolina Wildlife Resources Commission show that 'h 4
‘ amount of stream cover is the greatest single factor affecting fish popuiat’
) in streams disturbed by flood control measures. Fish resources in the pra . )
N area are limited to darters, daces, a few sunfish of minimal size, and pos< @' L
- small pickerel or largemouth bass at the lower project limit. Since this ol: T S
) derives its flood control benefits by widening and deepening of the channe !, |
. ) p . ]
- cover could be reestablished along the edges of the creek without affecting ‘ -
channel flow. e
- ]
.- i.j
)y '@ e
. -
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9. Existing bottom flora and invertebrates will bLe renoved gy e o1
eapested with any channel modification plan. The sant an? oile by
shnuld gradually recolonize from flora and invertebrates above the project,
but will probably result in a less diverse population, _ 4
L e
5. Erosior, turbidity and sedimentation would be increased during ard ) y
e construction anti ]l vegetation 16 reestablished. Seeding witho oy R
: shail be Jdone on all cleared areas. This plan requires 34,700 cubisc yird e
{ Tooxcavation and 14,2 acres of clearing. A stall dnerease T el : L T
\ ihad may occur during periods of high flows due to a slight increase in Do
l <hannel velocities. Sediment impacts are not expected to vccur downstrean [ ] ®
' Cthe project in the more valuable habitat. Immediately below the Tower K
project limit, the creek slows and widens to form a broad swamp with no - )
tetined channel. This area acts as a filter. On days of high volume flow
d turbidily in the upper reaches of Leith Creek, clear water can be
bserved in the lower swampy area. d
e L }
11 The selected plan calls for deepening as much as two feet in the extreme 4
' lower reach in order to obtain maximum capacity of the L & S Railroad culvert ]
located at the downstream limit. The remaining reaches of the .37 vitle pro-
ject generally follows the existing invert elevations and avoids deepening.
, In areas where excavation proceeds deeper than more recently deposited sedi- . ' j
ment a silt, a draining of wet soils is possible immediately adjacent to the [ ] L

creek. Elevated fill areas and a slightly lower channel bottom could result
in better drained soils and fewer lowland hardwoods in the reestablished cover.

12.  The proposed plan can a'so be made compatible with local plans to con-
truct a park on the western bank between Carver Street and Caledonia Road,
| Sy the construction of a greenway connecting existing park facilities with
Lroposed park facilities. |In accordance with established Corps policy for
recreation facilities at local flood protection projects, potential flood
control alternatives were formulated without regard to recreation in order
to avoid the influence of recreation on the formulation of a project which
aust attain a benefit/cost ratio greater than unity without regard to rec-
reation. The inclusion of a greenway with a bike and walking trail and

seriodically spaced picnic tables and park benches is included as part of . R

the recommended plan and will be discussed later in this section, _ . }Aq
Other Plan Effects ° o

3.0 Construction of a flood control project on Leith Creck will o u ¢ ¢

deal h hazards, particularly those created by the overflow ot Tan 0y -

Tehicr intangible benetfits include: the reduction of rice ta By Y
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\ 4
‘ vt atalye i e conaucted tor Leith Creek is discussed in - ' o
Peoow e tinent o the seldected plan and those tniat b
- ot e e de ot nian are discussed in the tolioe i
’ Corr e e ors b b e ndd evaluate the s leone .
< Lo e anted o Tabte €4, Sceotion €, of this appendix. .
«
i e
reov o or THanneEL IMPrOVEMENT ON DISCHARGE RATES
r—- -
® oo e to evaluate the relative magnitude the proposed channel inpgre : ®
t hove oo eeak discharge rates, a modified puls routing was perfo-
SPFE flowe,  For o this test, Plan 1 was used. Storage-discharge curves X
ot e mproved vere computed Tor existing and improved condition . 1
setnodogic Engincering Center's HEC-2 Backwater Program. Routing cocfri )
voovalues, otol, used were the same as those used for existing and inprove. 1
° cened conditions presented in Section C and later paragraphs of this secti : L
~rived starage-discharge curves are shown on Figure E-1.  Although the
Chow hwvdrograph for oa reach is composed of the routed inflow hydrograph anu ’
covat aoaflow hydrograph, an indication as to the amount and relative signirti ]
Cotne hange in discharge rates that might accompany an improved channel !
e dind by analyzing only the routed inflow hydrograph. 1f the c¢hange oo - -
a e routed bhydrograph using natural vs improved channel conditions is s 1 1
ity tnen additional studies to more accurately define this charge would :
- wranted. Using this as the initial study objective, the inflow hydroacarr i
L v SPF owas rauted for both existing and improved channel conditions usin
o yoo-discharae curves and routing procedures described above.  The it B
4 “ained between the existing and improved conditions was only 6 cfs, a v ;¢ a. e - .
I‘ e in the peak discharge rate. The inflow and outflow hvdrocraphs 1 4
Coondition are shown on Figure E-2. Based on the reculis of tig:« 1
it i concluded that the improved channel does not si.aificantly
: caerates . Plan 30 the recommended plan, would have cven be o ot
- i oauch less excavation is involved (See Table D-1).  There! oo
Craed b these findings, it is concluded that the pos-ifth, 10 o ;
d , S s due to recommend channel improvement , need ot beooone s b 4
o galysis or desian, bt ois further concluded | thap by
e red, the conclusion reached would have been the sa o«
T the contribution from Tocal intlow to the peak of the ourflow b b - ;
e ieproved conditiaons than under existing conditioi.. R
® ®
9
|
J ° |
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r. [ ARV R for Leith Creek were accomplished in accordance with Y
“iired iooapplicable Engineering Manuals and with design pra ti
' . . . . .
; I ! irilar projects. For project formulation y~d
. . v andilyses were made for Leith Creek from U.S. Highve. .
o ' e o LG 15401 Bypass (Station 206 + D0 T . .
= oot A presented in this report, consists of channe! eilaor -
.. oL iristarg and Southern Railroad (Station 65 + 70) to Gil ®
' 1 00) Design parameters used in computations and =, iy,
. Cteria oy ine recormended project are discussed and prescnted oot
: Al pn
.
S
r“ aror O)in - P ¢
) . oATER SURFACE FROFILES
i
'
b ) .
roortas e oretiles For o improved conditions were computed uain b
Povveemert Option (O card) of the Hydraulic Engineering fonter '
® st ocragean s "Water Surface Profiles''. Improved profiles woere ®
Cororre Standard Project Flood and floods having recurrence intorogle
ST T and 100 years. Plates E-2 and £E-3 compare the exioting
ofplar and profile views for the 100 year frequency flond:
« vt B-5 corpare existing and improved flood profiles for the 107, -
o tostandard project floods. Hydraulic criteria used for computio; ]
coomsare the same as those presented in Section C far existing ® 4
©oas noted in the following paraqraphs.
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STARTING CONDITIONS

18. Starting values were the same as those for existing conditions. Back-
water computations were started sufficiently below the project limits to
ensure that any errors introduced by faulty starting assumptions would be
corrected by channel control before reaching the sta t of the project.

MANNING 'S RouGHNESS COEFFICIENT

19- When computing improved water surface profiles, the values of Manning'-

"'n''" above and below project lim.ts were unchanged from these used in computi

RIS ]

the existing profiles. For the project reach limits, a channel 'n'' value
0.035 was used to reflect improved channel conditions.

MiNoR LOSSES

20. 1y general, all minor loss coefficients used were the same as used for

existing profiles, with the exception of expansion and contraction coefficic:-

within the project limits. Contraction and expansion coefficients within
project limits were reduced to reflect improved conditions.

PERTINENT HyDrRAULIC DATA

21 pertinent hydraulic design criteria, such as bottom widths, side slope-

and limits of improvement are shown in Table E-1. The table also presents
the 100 year design discharges and the average channel velocity and water
surfac~ elevations for both existing and improved conditions.
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Table E-1

PERTINENT HYDRAULIC DATA

LiniTH CREEK,

SCOTLAND COUNTY

100 Year Flood-Existing and Improved Conditions
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- lable E-1 (Continued)

RENIEE! rlements
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1 Recommended plan of improvement includes the replacement of the McKay
Street Bridge. Channel widths in this table represent improved conditions.

2/

=" Reach between 120 + 12.5 and 121 + 07.5 requires slope protection for
bank stabilization. See Plate E-9 for details.

3/ Recommended plan of improvement includes the replacement of the Carver
Street Bridge. Channel widths in this table represent improved conditions.
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L Channel Design

22. The selected channel conveyance improvement plan for Leith Creek will ! o
pass an 3-year flood with zero damage to existing commercial and residential

structures. The following tabulation shows pertinent design data relative

to the selected plan.

Reach Bottom Width Side Slope Bottom Slope ! ) 1

(Sta. to Sta.) (feet) (horz:vert) (feet/foot) {

65+70 to 133+00 35 2:1 .00150 :

133400 to 163+00 35 2:1 .00086 g

163+00 to 169+00 30 2:1 .00036 . {
! ®

23. Design bottom and other data are shown on Plates E-2 and E-3 of this ‘
section and in Table E-1. N l ]

SLoPE PROTECTION

24, Results of hydraulic computations and investigations indicated that slope R
protection would not be required for hydraulic purposes. Representatives of th . L 1
Foundation and Materials Section of Charleston District performed a site re- ' :
connaissance of the project area in November 1976. Results of this visit

indicated that the soils were very sandy with some silt content. No rock was
observed along the areas inspec.ad. The existing side slopes are IV and IH e
and steeper with adequate vegative cover, Slope heights vary but do not ex- el L i
ceed 3 feet. The normal groundwater table appeared to be between 0.5 to 1.0 -
fuet above the creek bottom. There were no significant erosion which was ST
apparently due to adequate vegetation. N 5

25. The channel design requires a 35-foot bottom with 1V and 2H side slopes
for most of the project reach. However, channel transition will be required P
in the vicinity of Commonwealth Avenue (Station 120+40) and the SCL Railroad

(Station 120+480). In this reach the design channel must transition from a e
35-foot bottom with 2:1 side slopes to a 20-foot bottom with 1:1 side slopes. T
Bank stabilization will be required in this reach as shown on Plate E-9. The R
maximum height of cut slope in this reach would be approximately 9 feet; but,
the average height of cut slope would be about 6 feet.
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R 1
L 26. Stability analyses were conducted for the steady seepage and T e
drawdown cases using assumed soil properties typical for the soil
types found on the project. Both cases examined showed the sections
to be stable for IV on 2H side slopes (See Figures E-3 and E-4).
Existing wood retaining structures at Commonwealth Avenue may be ex-

. tended as necessary to provide stability behind the 1V and 1H cut :
slopes for the waterway opening beneath the bridge. The structure y ® .
extensions would be short and would consist of wood soldier piles - v
- and wood lagging, the same type construction as the existing structures. -
}ff 27. The use of sacked sand-cement riprap protection is also recommended
b - for this transition reach. This type of protection consists of the place-

ment of cloth cement sacks filled and securely tied with a mixture
of one part Portland Cement (ASTM L£150, Type 1) and 5 parts sand. Sacks
should contain one to one and one-half cubic feet of sand-cement mix
when two-thirds filled. Each sack shall be hand placed and pushed in-

to firm contact with adjacent sacks. The riprap shall be thoroughly
&; wetted as work progresses in order to form a bond between adjacent sacks.
}

| ®
BrIDGES ‘
28 All bridge crossings within the study reach are illustrated on ) @ -4

Plates E-7 and E-8. Froposed improvements at each crossing are shown 4
in red. Two bridge replacements are recommended at the McKay and Carver N

Street crossings. Recommended mimimum low member elevations at each are DRIRECI
196.4 and 201.0 ft. msl, respectively. The replacement bridges should A
pass a fifty-year flow with a head loss of no more than 0.2 feet. Re- S
commended low member elevations allow a one-foot freeboard for the 50- y — ®

year flood. Cost estimates for bridge replacement~ represent the cost o s
of removing the existing structure and replacing with four fifteen-foot :
precast spans, 26 feet wide with a H-10 loading. Actual replacement ST
structures will be a local responsibility and will be coordinated with Sl
the Charleston District. R

el e i
29. No structural modifications to the remaining bridges are recommended. '
Remaining bridges have sufficient openings or adeguate wingwall protection e
to allow passage of high flows without significant damage to the structure. S .

UTILITIES

‘l
v
'
e
Aendndeadk

30. The selected plan of improvement calls for the relocation of the ';ﬁf%a Nt
following utilities: o

Station 111 + 90 --- 8 inch water main
Station 128 + 70 --- 8 inch sewer main
Station 147 + 25 --- 6 inch water main
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31. Replacement of the water mains may be best accomplished simultaneousiy .
with the replacement of the McKay and Carver Street bridges, as one main is ]
located beneath each bridge. = . 3

4

32. Two additional sewer crossings were considered for relocation. These
mains are the 21 inch sewer at Station 122 + 50 and the 18 inch sewer at
Station 147 + 00. Cost estimates for relocation of these sewers using
inverted siphons are $35,750 and $25,300 respectively. Ensuing engincering RS
and economic studies indicated that the relocation of these pipes was not o
feasible and would place and unjustified burden on the local sponsor. Aftce: [
consultation with higher authority, it was decided not to recommend relocat
of these pipes as part of the selected plan of improvement.

R1GHTS-0F-WAY ®

33. Right-of-way acquisitions for projects authorized by this study
authorization are a non-Federal responsibility. An estimated 20.72 acres

; of permanent right-of-way will be required in order to construct the . 4

b selected plan of improvement. Cost estimates for right-of-way acquisition L
were obtained from the local sponsor. A typical right-of-way section is - ]
presented on Plate E-10. e i

s @ e e e——
RECREATION - %
34. Recreational facilities included as part of the recommended plan - . i
include the construction of a greenway adjacent to Leith Creek beginning gl" S
at the Church Street Crossing (Station 105+50) and extending to the upper e e ead
project limits at Gill Street (Station 169+00), a total distance of 6,350 . ° 4
feet. The greenway will be constructed on one bank only (see plate E-10 STy
for location of proposed greenway) and will include a four-foot wide bitu- : C

minous surfaced trail for biking and walking and will also include periodic..
spaced picnic tables and park benches., Two picnic sites have been locatc.!

in the vicinity of Carver Street behind a complex of low rent apartments

and in the vicinity of McKay Street near the elementary school and play-

qround. Each picnic site will contain two tables and one trash receptacly .
Park benches will be lorated at road crossings where picnic sites arc not

planned in order to serve pedestrian traffic from the trail and from cach
respective road. Ornamental shrubbery will be planted in appropriate

locations to beautify the greenway parks.
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BEAUTIFICATION
250 dn order to provide a more environmentally compatible oo .
acceptable project, all attempts shall be made to excavate frov . 1
only to avoid disruptive effects to the opposite bank. Matcrial . ooy
shall be deposited in disposal areas adjacent to the creek and ta 4 o
depth of four feet. All disturbed areas shall be smoothed ana oo
36. Additional beautification measures would receive tull consid
during the preparation of plans and specifications. In geror ol
di-turbed arcas of all elements surrounding the project would be 1,5
to restore the natural scenic beauty and to provide an attractive apoe
ogreenway park will be constructed adjacent to Leith Creek and orne v
shrubbery planted to assist in beautifying the area.
.
Construction
57. Assuming authorizetion and funds availability, it is estimated !hat
the project could be designed and constructed in less than two year.. The
time estimated for construction is less than one year. The major constructi
“aterial items required for the project include 34 700 cubic yards ot chanee !
cxcavation: 19,2 acres of right-of-way clearing and 11,24 acres of shapina
ind seeding. During construction, only the areas required for construction
and disposal of excavated materials shall be cleared. All efforts shall be
“ade to disturb as little natural cover as possible.
38, In nrder to provide for abatement and control of any environmental
collution arising from construction activities, the contractor and his
Lubeontractors shall comply with all applicable Federal, state and local
lass and regulations concerning environmental poliution control and
abateent
eration and Maintenance
Operat d Maint
se Moyreal operation and maintenance costs would be expected foore
ol core and recreational facilities. Operation and maio
St be g non-Federal responsibility and would be accorplishe
e with Federal requlations.  Ho significant problems are oo
i oniection with aperation and maintenance of the sclectod 30
rui/ |
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. Floodways e
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... T nonstructural portion of the selected plan of improverent reauic °® ]
' cqulation of the residual flood plain. The concept of designated H1wede, . :
> Co o dliacussed in the following paragraphs.  Docicsr o
) et ot cigtieg and improved conditions are presented it P s ST
: Coead .

: “onenway CONCEPT
,
e L The cniective of the {loudway concept is (o allow opti ar woe v
r“ - ain arcas without significantly increasing flood hacards.  Unoo ®
ratar sl conditions, a maior flood would inundate the entirc flood i
Tae Floodwater in the channel and areas immediately adjacent to the oo
: souia normatly be flowing swiftly, while water that covers tfiv areg
i g ttacent to high ground would be ponded or moving very ~lowly. If
r wstructive development were placed in the area normally occupicd by
O tne swiftly flowing water, the obstruction would act as a dan, cau-i [
! flooawater to back up and reach sianificantly higher eltevat taons.  Pia -
» eat of development in the outer areas of the flood plain will cause
; displacement of stored floodwater, but obstruction to flow w11 b ’
. Reduction of floodwater storage arcas will cause some increasc in *
’ ci-vations, but the amount of elevation increase can be controll.o . e
hi v altoring the width of the area set aside for passage of flooe = . v L ]
L Tive doveation that will be reached by the design flood after dfevet ' )
; - vt fringe arcas is used to regulate the floor elevations of huiidl ]
- roohe construcred wWithin the fringe arcas. The-area seot aside Tar SRR
ot s tea passage of flood flow is referred to as the Floadisy R
®
>
coonmh TRINGE »
?
e o The are betweon the Ploodway and the natural flood plain Tinit, [ ]
g s e tree DE Daodyay Frince!! In this report, the Tloode .
) ot coneey the 100 -ve e Yrequency flood discharae with o
t}. e grere s o Plond elevation. The [locivay frinae is toe are
: v bes et aecn the Yiondeagy boundary and the Timits of the 100-v0 00
3
o °
. .
° ® ® ® ® ® ® ®
,..f. P R A T A N P S PR - - . -.1
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oD ProTECTION ELEVATION
amplete filling of the floodway fringe area will cause the 170-veqr ® .
“1 to rise about one foot higher than it would under present conditicon 1
anssible future 100-year flood elevation is referred to as t b ;
L0 Protection Elevation'' which is designed to serve as a quiade o gk
loesent within the floodway fringe areas. Homes and other daman.abd R
Vities should be constructed above the flood protection elovati . SR
sravided equivalent protection by flood proofing. Exhibit E-1 illust-t ° !
-erms described in the preceding paragraphs.

]
d

~cpep ARea Maps °
Plates E£-11 and E-10 = flon. - ounuarics oo floociay fringe |
(defined by the limits of the 100-year flood) for both pre-proiect :
post project conditions.  Also shown on the Flooded Area maps are )
"oonticons and numbers of surveyed cross sections and computed flood °® j
clection elevations.  The floodway and floodway fringe boundaries aere 1
vl by scaling computed distances right and left of stream certerlin :
order to Tocate the floodway and floodway fringe boundaries on land, ‘
#il)l be necessary to scale distances from boundary line to identi- :
ol reference marks (streets, buildings, etc.) on the maps, then _ “;

sure the same distances in the field., The actual limits of the 100 ' e

“lood may vary somewhat from that shown on the map because in wei-; :
T photographs as based maps, the flood plain Timits must he inter- -
ted between surveved cross sections. -

T Tlondway was calculated based on existing and improved bydragl’ :
“tions.  The method of calculating the floodway removes an equal! .. Y ~T
ctoof Conveyance from each side of the channel. Therefore, o
saiic standpaint, the floodway area on cither side of the strean :

orosortion to the flooding potential that now exists on ity rosn .o

ot o Nireanr:

‘ S e e T G tdaesy gy Dave to be o shifted Yo e ) ) ®
e ather . depending upon political . policy, or other decision: A
oot e Faios Cor deve lopment and conservation ~ay int! oo .

e bl o f the floodway location.  If such policios and s -
1eoa Ghidting ot the floodway, 1t will be necessary 1o recompute o
Loy based an these decisions together with the hydraulic concioios

) ®
\ ) ®
® ® @ ® [ @ o o L L L L J < |
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FLOOOWAY

Flood Plain

Floodway | Floodway | Flooaway

Fringe l 1 Fringe
i Flood Protection Elevation

: \ 9" Natural 100-Year Flood

Crest? Elevation

CROSS SECTION

NOTE.
Placement of tandfill in floodwoy fringe areas
will confine 100-Year Flood to floodway and

raise Natural 100~ Yeor Flood Crest Elevation TYPICAL FLOODWAY

one foot to Flood Protection Elevation.

.. Deveiopment located in Floodway Fringe PI.AN & CRUSS SECT|0N

oreas shouid be elevoted aobove Flood
Protection Elevation. Not to Scale

EXHIBIT E1
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PrRoFILES

“7. As mentioned in the previ~_, paragraph, the limits of
flood, which delineate the floodway fringe area, are shown
Area Maps (Plates E-1) and E~12). High water profiles for
r1nods under existing and improved conditions are shown on

the 100 AR

on the 1ot
varice. oo
Plate: t-¢

E-t. Floodway Profiles, showing the flood protection elevation o

for existing and improved conditions are shown on the same
flooded area maps.
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ECONOMICS OF SELECTED PLAN °
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. SECTION F —

ECONOMICS OF SELECTED PLAN

1. The purpose of this section is to centralize economic material,

both cost and benefit data. The material presented in the following

pages concerns only those facets of the proposed improvement which

, can be readily quantified in dollar values. Data related to the com- o :
-~ putation of monetary damages without project construction is presented . T
in Section C. ‘ o

—
.
1

Methodelogy _,_._“

2. The tangible economic justification of the proposed improvement

can be ascertained by comparing the equivalent average annual charges
(i.e., interest, amortiZation, operation and malntenance and major e
replacement costs, etc.) with an estimate of the equivalent average R
annual benefits which probably would be realized over the 50 year period
of analysis selected. The average annual benefits should equal or ®
exceed the annual cost if the Federal Government is to contribute

toward the project.

3. In order to evaluate economic benefits and damages, field in-
vestigations were conducted to determine property elevations within

the flood plain of Leith Creek and to make appraisals of property
value within the damage area. Data was also obtained in interviews
with various city officials, merchants, and individual property owners.
Flood damages within the flood plain do not vary significantly with

the season of the year.

.
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L, All estimates presented in this section are based on September 1976
prices and the prevailing Federal interest rate of 6-3/8% was used to
determine annual charges.

Costs

FIrsT CosTs

5. The estimates of first costs presented in this section are for
providing the channel conveyance improvement project and recreational
facilities described in Section E, In accordance to established policy,
recreation and flood control costs have been seperated in order to estab-
lish justification of a flood control project on Leith Creek without
regard to recreation. Recreation cost represent the estimated cost

over and above the estimated cost of the flood control project, for
providing a Greenway adjacent to Leith Creek.

FLoop ConTrOL CosT

6. Federal costs for flood control include all Corps of Engineers costs
for investigations, design, and construction (including costs of super-
vision and administration) which are anticipated to be incurred following
the transmittal of this report to the Office, Chief of Engineers for
approval. All costs incurred prior to the transmittal are considered
“"preauthorization study costs'' and are excluded from economic analysis.
Federal construction costs were obtained by applying unit cost to
estimated construction quantities. An allowance of 15 percent of the
estimated construction costs was added for contingencies. Engineering
and design costs was estimated at 15 percent of the construction cost
and supervision and administration was estimated to be 7.5 percent.

7. Non-Federal costs for flood control include all anticipated cost

which will be incurred by the local sponsor in fulfilling the requirements
of local cooperation and any Federal cost in excess of the Federal
limitation. Non-Federal costs were obtained from the City of Laurinburg,
the local sponsor. Table F-1 summarizes the estimated cost for the plan
of improvement for flood control. Details of this estimate, including

a breakdown of Federal and non-Federal costs, are included in Table F-1.
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Table F-1. Detailed Estimate of First Costs.l./
FOR FLOOD CONTROL

Estimated Unit Total
Description Quantity Unit Cost Cost
FEDERAL COST

Channel Excavation 34,700 c.v. $1.25 $43,400 - -]
Riprap 122 C.Y. 90.00 11,000 S
Land Clearing 19.2 Ac. 600.00 11,500 B
b Shaping & Seeding 11.24 Ac. 700.00 7,900 ) o
Subtotal $73,800 s .!
- Contingencies ~_11,100 ]
Subtotal $8%,900 Y 1
Engineering & Design 25,000 . 1
Supervision & Administration 7,100 T :
Total Federal Cost $117,000 DR
2 O
NON-FEDERAL~ o -
- TR
- Land Cost L.s. $1,800 $1,800 SECREACIR
- Bridge Replacement 2 Job 25,250 50,500 ISR
Water Line Relocations ] Job 8,500 8,500 RO |
Sewer Relocations 1 Job 3,200 __3,200 N 2N

- Total Non-Federal . $64,000

o Total Federal 117,000 el
= Total Project $181,000 BRI,

®

1
1/A11 cost based on September 1976 prices. RS
z./Non-Federal cost are actual cost estimates obtained from the City of .
Laurinburg, North Carolina, the local project sponsor. R
® )




RecreAaTION CosTS

8. Only those costs expended on recreation over and above flood control
costs are apportioned to recreation. For the limited development proposed
on Leith Creek, these costs would be restricted to cost incurred in the
development of a bike and walking trail, four picnic tables, four park
benches, trash receptacles and ornamental shrubbery. The ltocal sponsor
has indicated a willingness to cost share on a 50-50 basis, all recreational
expenses which fall within the cost limitations of Federal participation.
Federal participation is limited to 10 percent of the Federal cost for
flood control, without approval of higher authority, (The current
estimate of the Federal share for a flood control project is $101,000.)
Operation and maintenance of the facilities after completion will be

a local responsibility. Table F-2 summarizes estimated recreational
costs. A contingency factor of 20% was included in the costs to cover
such items as road crossing markings and special earthwork which may

prove necessary after detailed survey of the area.

Table F-2. Detailed Estimate of First Costs

for Recreation

Estimated Unit Total
Description Quantity Unit Cost Cost

Bituminous Trail

a) Soil Compaction 6,350 L.F. § .30 $1,900
b) Bituminous Surface 6,350 L.F 1.50 9,500
Picnic Tables b ea 800.00 3,200
Park Benches i ea 200.00 800
Trash Receptacles 8 ea 100.00 800
Ornamental Shrubbery 1 L.S. 2,0Q0

Total cost $18,200
Federal share 50% (not to exceed $10,100) $ 9,100

Local share 50% $ 9,100
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TotaL FirsT CosTs

9. Table F-3 summarizes total first cost for a flood control and
recreation project on Leith Creek, Details of the cost estimates are
presented in Tables F-1 and F-2.

Table F-3
Total First Cost - Leith Creek

Federal Cost

Flood Control $117,000

Recreation 9,100

Total Federal $126, 100
Non-Federal Cost

Flood Control $ 64,000

Recreation 9,100

Total Non-federal § 73,100

Total Project Cost

Flood Control $181,000
Recreat ion 18,200

Total Project $199,200

AnNuaL CosTs

10. Estimates of annual costs are based on a 50 year period of analysis.
Interest during construction is not included since the construction period
is estimated as being less than one year, The investment cost thus equals
the first cost. Interest and amortization charges are based on an interest
rate of 6-3/8 percent. The estimated cost of operation and maintenance

is also included. Table F-4 summarizes the annual costs for flood control,
Table F-5 summarizes annual cost for recreation and Table F-6 summarizes
total project annual cost.
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Table F-4, Average Annual Costs - Flood Control

| tems Cost

FEDERAL COSTS
Investment = $117,000
*Amortized at 6-3/8% for 50 years equals
average annual charges $7,800

NON-FEDERAL COSTS

Investment = $64,000
*Amortized at 6-3/8% for 50 years equals

average annual charges $4,300
Maintenance (2.0 miles @ $900) $1,800
Subtotal - Non-Federal $6,100
Total Annual- Charges - Flood Control $13,900

*Factor - .066789

Table F-5. Average Annual Cost - Recreation

Items Cost

FEDERAL COSTS
Investment = $9,100
*Amortized at 6-3/8% for 50 years equals
average annual charges $600

NON-FEDERAL COSTS

Investment = $9,100
*Amortized at 6-3/8% for 50 years equals

average annual charges $600
Maintenance _$500
Subtotal - Non-Federal $1,100
Total Annual Charges - Recreation $1,700

*Factor - .066789
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Table F-6, Average Annual Cost - Total Project

ltems Cost

< FEDERAL COSTS

Average Annual Flood Control $7,800
Average Annual Recreation 600
Total Federal $8,400

NON-FEDERAL COSTS

m Average Annual Flood Control $4,300
) Flood Control Maintenance 1,800

Subtotal - Non-Federal Flood Control $6,10¢C
- Average Annual Recreation $ 600
P Recreation Maintenance 500
- Subtotal Non-Federal Recreation $1,100

Total Non-Federal $7,200

Total Annual Cost - Entire Project $15,600

‘a’e a4

e, )
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Benefits

FLoop CoNTROL BENEFITS

11. Estimates of monetary benefits for flood control are based on the
September 1976 price level. The great majority of the area protected by the
plan of improvement is currently developed in low cost housing. Computed
flood benefits are based on existing development only, Benefits accrue due
to the reduction of flood elevations to an estimated 65 residential and 17
commercial structures.

12. For estimating purposes, flood losses were grouped into three major .
categories: residential, business and public properties. Physical damage s e
to the property was estimated by evaluating the cost of replacing, repairing, . 9
or rehabilitating affected property. :

"y

13. Average annual fiood damages were computed for both with and without
conditions. Discharges for selected frequency storms were determined from
discharge-frequency relationships and converted into stage by computer back-
water computations. For comparison purposes, stage discharge curves

under existing conditions and improved conditions are presented on Figure o
F-1. Stage damage curves were constructed for each category of damage :.1;};';1
based on a field appraisal of individual! structures and improvements. EEPEDRR
(See Figure C-13, Section C). Average damages between successive selected PRI
frequencies were then multiplied by the incremental probability between ‘ '
these frequencies to obtain that part of the average annual damages con- . 1
tributed by storms falling within these frequency limits, Average annual
incremental damages were totaled to obtain average annual damages. Average
annual damage computations for existing conditions are presented in Section
C. Average remaining damage computations for the proposed plan of improve-

e

i‘ ment are presented in Figures F-2 through f-4, Average annual damages o

d prevented represents the difference in the average annual damages without . 1
a project and with the proposed plan of improvement and are summarized in .
Table F-7. SRR

bl

&

' : -3
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AVERAGE ANNUAL DAMAGE COMPUTATION

ti Type of Damage Residential Damage Stage 196.0

Reach Number Leith Creek Index Station 129+60 LT e
. Condition Proposed Plan of Improvement L .?'\-."‘_",'.‘3 e
h Flevation 7 ' ®
' Frequency Probable Incremental of WS NDamages ing/ Damag v - :

in years Occurrence Probability | (ms1) $1,000 ~ Average Incremer: ~

ro

Q

ia;
~t

L0050 201.1 $118

100 0100 200.2 ~ 62 o A

80 0125 199.5 $ 32

60 L0167 199,1 $ 27 ] e T
.0083 $ 18.5 $153.5° e e e e

40 .0250 198.1 $ 10 L . e
-008 S 7.5 | sl R

o 30 .0333 197.5 $_5 ' 4 -

: .0167 S 4.5 § 75.15

i 20 .0500 197.3 S 4 - BRI

E .0167 $ 2.5 . $41.70 e i s

15 0667 196.2 $ 1 | N
-005 $ 0.5 S 2. e
» 14 .038 196.0 | S 0

TOTAL S1hln, 6

SAN 120, 4/26/65 SAY S1600 gt

1/ Flood frequencies greater than 200 year were not used in computations. N

2/ Damage estimates are based on September 1976 dollars.

Fipgure =0
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AVERAGE ANNUAL DAMAGE COMPUTATION

Type of Damage Commercial Damage Stage 195.5

Reach Number Leith Creek Index Station 129+€0

Condition __ Proposed Plan of Improvement

Flevation 2/
Frequency Probable Incremental of WS Damages in— Damage
in years Occurrence Probability (msl) $1,000 - Average |, Increment - ' 4
o
S ® 4
L, .005 $60 $300
200=" .0050 201.1 $60 . )
.0050 $50 $250 ) - >
100 .0100 200.2 $40 , o
.0025 $35.5 $ 88.75
80 .0125 199.5 $31 o ST
.0042 $28.5 $119.70 IR
60 L0167 199.1 $26 o ]
.0083 $21.5 $178.45 e e e
40 .0250 198.1 $17 . 3
.0083 $14.5 _8120.35
30 .0333 197.5 $12 ' o
L0167 ¢ $11.5 $192.05
20 .0500 197.3 $11 X
0167 $ 7.5 $125.25
15 . 0667 196.2 $ 4 I
-0333 $ 3 $100
10 .1000 195,9 $ 2 o
. $ 1 $ 25
8 .125 195.5 $0
TOTAL $§1499.54
’ SAN 120, 4/26/65 SAY 31500
o 1/ Flood frequencies greater than 200 years were not used in computations,
2/ Damage estimates are based on Septembir 1976 dollars. '_:' -
Figure F-3 :f -
R
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5 .
. AVERAGE ANNUAL DAMAGE COMPUTATION S
- Type of Damage  Public Properties Damage Stage 198.7 o ;ﬂ_;_
‘I ’ e
3 Reach Number Leith Creek Index Station 129+60 .
».: <
N - e
F{ Condition_ Proposed Plan of Improvement - o
P Elevation 2/ '
Frequency Probable Incremental of WS Damages in— Damage
g in years Occurrence Probability (msl) $1,000 - Average Increment ¢
t: ] L
- B -
g S
1 -005 $16 $80 S
200~ .0050 201.1 $16 . o
.0050 $12 $60 4
100 L0100 200.2 $8 v e
.0025 $ 6 $15 i RN
80 L0125 199.5 $ 4
.0042 $ 3 _$12.6
60 .0167 199.1 $ 2
.0055 $1 $.5.5 .
45 .0222 198.7 $0 -
TOTAL $173.1
B SAN 120, 4/26/65 SAY $200
) 1/ Flood frequencies greater than 200 years were not used in computations.

2/ Damage estimates are based on September 1976 dollars.

Figure F-4
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Table F~7. Average Annual Benefits - Flood Control . 5
Proposed Pian of Improvement - _,_., -

Acral Damiaqes Annual Damaqges
Category of DJamages Withoui Project With Project ANnuUar B
Beite il $13,500 51,600 :
Corv vreinl 11,500 1,500 I
Lol Proserties _ 1.550 200 - :
Ui $26,550 $3,300 223,250 T e .
RECREATIONAL BENEFITS
RECREATIONAL DEMAND N

Recreational benefits were computed based on guidance establishea b

*-% Ietter dated 2 February 1976, subject, ''Recreation Resources Plunn-
wnd OCE memorandum dated 2 June 1976, subject, "Policy for Reurcati e
iiitios at Local Flood Protection Projects'. The 1970 and 1986 rvovent
vies For o the Laurinburg area have been established in Section O % 7.
ik, The purpose of this section is to determine what pourtion ot the
cational demand will be satisfied by utilization of the greenway fouilic i
cstablish a recreational day value for use of these facilitics and to cormypgs
poncdiog cenefits, The 1986 recreational demand for the seleoted a0

the Laurinburg area has been established as follows:

AClivity 1986 Demand
(Adult Activity Days)
Pk ity 25,802
e wWalsl ]6,538
Bl Walohiog 11,142
10,164
Greber b adjust the 1996 S0 vty gay demand tes aceocaet !
oo reational area,, 0t oW, dsee od that one halfoot the f R
cabe G and bird saterig ottt Lould take s i
A autside of the Laarinhurag arca., such at state or cournt . e 7o
the 1986 demand for picnicking was reduced to 12,900 aciio.
Greowales = 8,260 activity dayer and tor bird watching 5,50 10t ity
PR T AL BTN 1
{
° [ ® o [ ° [ ° [ ° °® [ °




16. Recreational demands were further reduced to account for other
rocreational areas within the city which include facilities for each SR
respective activity. This reduction was made based on the ratio of Py T ;
icreage in the proposed greenway (12 acres) to the total acreage of : St
~ther existing and proposed parks offering the same activity. Inves-
tiyations revealed a total of 96 acres of existing and proposed which .
offer picnicking facilities, 85 acres which offer nature walk facilities o
~no 35 acres with bird watch facilities. Therefore, assuming equitable o e _
usage of all park facilities, including the greenway, the estimated use o e
. . e o
" the greenway has been established as follows:

Activity Activity Day Acreage Ratio Activity Day
) Demand Usage for
ﬁ Propesed Greenway

Picnicking 12,900 X 12/96 1613 ® o
Nature Walking 8,250 X 12/85 1167
Bird Watching 5.570 X 12/85 786

(]

17. No other park areas in the vicinity of Laurenburg offer bike trails. e
However, assuming that four times as much adult biking would take place
un city streets as in the proposed greenway, the activity day usage for
.ining in the greenway can be established as one fifth (1/5) of the total
iotivity day demand or 2,033 activity days (10,164 X 1/5). The following
tabulation summarizes total activity day demands for proposed greenway

on Leith Creek.

Activity Adult Activity
Day Demand
Picnicking 1613
Nature Walking 1167
Bird Watching ’ 786
Biking 2033
TOTAL 5599
(7. Assuming each visitor can take part in two activities per visit, the o L

timated visitation rate to the greenway is established as one half (1/2)
the adult activity day demand established in the preceding tabulatiorn.
werefore, annual visitation days to the greenway is estimated as 1/2 X 5,599

«r 2,800 visitation days.

Sependix |
F-10




VisiTATION DAY VALUE

19. Visitation day values were determined based on criteria established
by SADPD-R letter dated 2 February 1966, subject, '""Recreation Resources
Planning''. Exhibits E-1 and E-2 are the basis of the rationale used to
establish visitation day values.
was evaluated and assigned a point value based on the rating system shown.
Point values for the six criteria were then summed and used to determine
the visitation day value from the graph point verses values. Rationale

for assignment of point values for each criteria are shown in the following

tabulation.
Criteria Point Value
a 7
b 5
c 4
d 2
e 2
f i
Total points (a-f) 27

Each criteria presented on Exhibit E-1

Rationale

The project will access several
areas, but development is low.

No water contract; limited land
development.

Aesthetic values of local significance
if developed. No major disturbances.

Several competitive areas.
75% of use from within 15 miles.

No drawdown problems, but flooding
will limit some recreation.

20. Based on the graphical presentation in Exhibit F-2 a value of 27 points
indicates that each visitation day is worth $0.93. This value is within the
lower range of values suggested by Principles and Standard Guide!lines.

ReEcREATION BENEFITS

21. Based on a computed visitation rate of 2,800 days annually and a visita-
tion value of $0.93 per day, annual recreational benefits are estimated to be

$2,600.

Appendix 1
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BeneFi1T-CosT RATIO

22. In order to justify construction of the proposed project from an
economic viewpoint, the average annual benefits for the basic flood con-
trol project should equal or exceed the average annual project cost,
without regards to recreation. In this section all benefits and cost
for flood control and recreation have been computed separately in order
to demonstrate the feasibility of the basic flood control project and
recreation facilities independently. All monetary values are based on
September 1976 values and are expressed in comparable terms to the full-
est extent possible. Table F-8 presenta a benefit-cost comparision of
the basic flood control project; the recreational facilities and the
total recommended project.

Table F-8. Benefit-Cost Ratio

Proposed Plan of Improvement :f7lf:;“f:“

FLOOD CONTROL ; ..
Total Annual Benefits $23,250 g fii;l 17
Total Annual Costs $13,900 e
Benefit-To-Cost Ratio 1.67 DR
RECREATION . .'.n-;,;‘
Total Annual Benefits $2,600 LE
Total Annual Cost $1,700 R
Benefit-To-Cost Ratio 1.63 - H
TOTAL RECOMMENDED PROJECT . . _.J
Total Annual Benefits $25,850 ‘{f77‘iji?
Total Annual Cost $15,600 SRR,
Benefit-To-Cost Ration 1.66 e
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SECTION 6

DIVISION OF PLAN RESPONSIBILITIES

Y. The major purpose of this section is to present information regarding
cost apportionment between Federal and non-Federal interests for the pro-
posed plan and to delegate various responsibilities for implementation of

the recommended plan. Cost apportionment is based on Federal legislation

and administrative policies governing flood control channel projects and

cost apportionment policies for recreation facilities at local flood
protection projects. As previously discussed, nonstructural measures such

as building codes and flood proofing individual structures are not require-
ments of the recommended plan, however, the adoption of flood plain ordinances
is a part of the recommended plan and a requirement of the study authorization.
the responsiblity for such measures is non-Federal. Technical advice in the
form of designated floodways for both existing and improved conditions has
been presented in this report. Additional technical advice can be furnished
upon request to the local sponsoring agencies. The basis for apportioning

the costs of the structural portion of the recommended project is described

in the following paragraphs.

Cost Apportionment

FLoop ConTroL CosT

2. Sharing of costs between Federal and non-Federal interests for the

Leith Creek flood control project is based on the standard requirements

established as Federal policy for '"local protection' improvements. Under -
this policy, non-Federal interests are required to furnish all lands,

Appendix 1
G-1




easements and right-of-way required for project construction and proper
project maintenance. Non-Federal interests are also required to bear the ' 1
costs of modifications to all utilities and highway crossings required for .
project construction. In addition, the local sponsor must bear the expense N ®
of operating and maintaining project features after construction in
accordance with Federal requirements. The Federal Government is responsible
for all flood control construction costs including costs incurred in per-
forming investigations and designs and costs incurred for modifications to
railroad crossings. The Leith Creek project is authorized under the continuing co
authorities program, specifically by Section 205 of the 1948 Flood Control o
Act, as amended. Under this authority, Federal participation is limited to ’ 4
$2,000,000, except for projects in areas which have been declared to be ]
major disaster areas, pursuant to the Disaster Relief Act of 1966 or the
Disaster Relief Act of 1970, in the five year period preceding the date
the Chief of Engineers deems such work advisable. In such cases, Federal J
participation may be increased to $3,000,000. The non-Federal interests must ) -
pay all expense in excess of the Federal limitation. As stated in ER 1106-
2-50, contributions of other Federal agencies may not be accepted by the
local interests to satisfy local cooperation requirements once local interests .
have furnished a letter of intent to the reporting officer. Table G-] '
shows the apportionment of the first costs and annual operation and - i

maintenance costs for flood control between Federal and non-Federal i ®
interests, in accordance with the policies outlined above. !
Table G-1. Cost Apportionment-Flood Control -]
» T ]

Estimated First Cost Annual Maintenance and e
Operation Costs IR

Federal $117,000 0 ; . ]
Non-Federal $64 ,000 51800 o
Total $181,000 $1800 B

» o
]
'ii' {f:i
(] o
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RECREATION CosT

3. Cost apportionment policies for recreation facilities recommended as
part of the Leith Creek flood control project are based on instruction ®
contained in the Chief of Engineers Memorandum dated 2 June 1976, subject, ]
""Policy for Recreation Facilities at Local Flood Protection Projects'. e

k. The level of financial participation in recreation development by RAERRT
the Corps for projects of this type will not result in an increase of more ff“{';{f"j
than 10 percent in the estimated Federal cost of a flood control plan ° )
without approval of higher authority. The estimated additional Federal
share of recreational cost for Leith Creek is within the 10 percent
limitation.

5. The local sponsor is required to acquire in its name and dedicate to
public outdoor recreation use for the economic life of the basic flood
control improvement (50 years) all lands required for recreation development
and needed to insure public control of the development, with credit as
stated below.

6. Where the appraised value of the land so provided amounts to less than

: 50 percent of the total first cost of the recreation development, the local

L - sponsor must made additional contribution sufficient to raise the non-

- Federal share to at least that level; such additional contribution may consist
- - of the actual cost of carrying out an agreed upon portion of the development,
a cash contribution, or a combination of the above.

7. The local sponsor must also operate, maintain, and replace, without
expense to the Federal Government, the recreation areas and all facilities
installed pursuant to the agreement.

8. In the case of Leith Creek, all recreational developments are planned
within the land easements required for flood control, no additional lands
are required for recreation. Therefore, additonal project cost required to
provide recreation facilities are apportioned on a 50-50 basis between
Federal and non-Federal agencies. For cost apportionment purposes, the
non-Federal share is assumed to be a cash contribution. The local

sponsor, however, may elect at a later date to provide their portion of

the recreation expense in a different manner, as described in paragraph 6
above. Table G-2 shows the apportionment of the first costs and the annual
; operation and maintenance costs for recreation between federal and non-

- Federal interests, in accordance with the policies outlined above.
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Table G-2. Cost Apportionment-Recreation

® o
Estimated First Cost Annual Maintenance and Operation Costs o
Federal $9,100 0 "'fj'
Non-Federal $9,100 $500 S
' ®
{ Total $18,200 $500
e ]
TotaL ProJecT CosT
9. Table G-3.summarizes the apportionment of the entire project first cost ® ®
and annual operation and maintenance costs between Federal and non-
Federal agencies.
{ Table G-3 Cost Apportionment-Entire Project
;.. o

Estimated First Cost Annual Maintenance and
Operation Costs

Federal
Flood Control $117,000 $ 0
Recreation 5 9,100 $ 0
Subtotal §126.,100 s 0
Non-Federal
Flood Control $64,000 51,800 e
Recreation $ 9,100 100 $ 500 P P
Subtotal 573,100 $2,300
Total Project
FTood Control $181,000 51,800
Recreation $ 18,200 $ 500 o S
Total $199,200 $2,300 ° °
° ® °
Appendix |
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Federal Responsibilities

10. As indicated in Table G-3, the presently estimated Federal share of the S e

total project first cost for Leith Creek is $126,100, consisting of $117,000
allocated to flood control and $9,100 allocated to recreation. The estimated
Government cost includes estimates for the preparation of plans and specifica-
tions and for actual construction of the phases of the recommended project al- »
towed under Federal legislation. : o

11. Upon transmittal of tnis report by the Division Engineer to the Office, ) :
Chief of Engineers, the Division Engineer may delegate authority to the Dis-

trict Engineer to commence work on plans and specifications pending approval

of the project by the Chief of Engineers. Such work may be stopped, however,

if review of this report by the Chief of Engineers reveals a policy problem
affecting the project or the report recommendations. This initial work on the .
plans and specifications generally will utilize all remaining funds from al-
locations for the feasibility study. Following receipt of approval by the

Office, Chief of Cnyineers, the reporting officers may submit a request for

funds to complete plans and specifications and to construct the project.

Aaa b a om e

Non-Federal Responsibilities

12. The presently estimated non-Federal share of the total first cost of L4 4
the proposed project is $73,100, consisting of $64,000 allocated for flood ]
control and $9,100 allocated for recreation. In addition, the non-Federal
interests must provide an estimated $1,B800 annually for maintenance of the
?asic flood control project and $500 annually for maintenance of recreation
acilities.

NV SR SEC NS

13. The City Of Laurinburg, local sponsor for Leith Creek project has
provided a letter of intent to provide the following assurances of local
cooperation as required by Federal legislation. The letter of intent is
presented in Appendix 2. Required assurances are as follows:

a. Provide without cost to the United States all lands, easements, . g
and rights-of-way, includirg suitable borrow and disposal areas as determined
by the Chief of Engineers, necessary for project construction and operation.

Coah A taalallaaa
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b. Accomplish without cost to the United States all alterations and R .-
relocations of buildings, transportation facilities, storm drains, '
utilities, and other structures and improvements made necessary by the
n construction; excluding railroad bridges, approaches and facilities. T e

c. Hold and save the United States free from damages due to con-
struction, operation and maintenance of the project, provided damages are
not due to the fault or negligence of the United States or its contractors;

d. Maintain and operate the worl ; after completion in accordance with
regulations prescribed by the Secretary of the Army;

e. Prescribe and enforce regulations to prevent obstruction or X 1”:;-5'
encroachment on channels and other flood control words which would reduce S
their flood carrying capacity or hinder maintenance and operation;
and control development in the project area to prevent an undue increase . P
in flood damage potential;

f. At least annually; inform affected areas that the channel improvement
will not provide complete flood protection;

g. Publicize flood plain information in the areas concerned and provide . L
this information to other regulatory agencies for their guidance and leader-
ship in preventing unwise future development in the flood plain and in adop- e
ting such regulations as may be necessary to insure capatibility between future e
develooment and nrotection levels nrovided hv tha nrnject; and

h. Provide 50% of project cost allocated to the recreation portion of the -
recommended project in accordance to established Federal policy. R

In carrying out the specified non-Federal responsibilities the local sponsor
is required to comply with provisions of the '"Uniform Relocation Assistance
and Real Property Acquisition Policies Act of 1970", Public Law 91-646,
approved 2 January 1971; and Section 221, Public Law 91-611 approved 31 Decem- - .9
ber 1970, as amended. . ’
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CITY OF LAURINBURG

P. O. BOX 786

LAURINBURG, NORTH CAROLINA 28352

November 11, 1969

Colonel Burke W. Lee )
3 District Engineer A
. U. S..Army Engineer District, Charleston : S
9 P. 0. Box 919 o

i: Charleston, South Carolina 29402 -

Dear Colonel Lee:

James Joslin on November 7, 1969 at which time we discussed
. a flcoding condition along Leith's Creek - both within the
? City and outslide the City Limits. ) ®

| |
We appreciate the visit by Mr. John MNurphree and Mr. j

g Leith's Creek runs through the northern part of the
- City and overflows several times each year due to the
channel having been clogged as a result of storms over _ -
the years. Fallen trees and limbs have ccntributed to -
the silting of the channel. L

The City Councll requests that a study be made of ;jnz;—',i
the Leith's Creek watershed to determine whether a flood - :
control project under the authority of Section 208 of the e e
1948 Flood Control Act is feasable and economically e el
justified. ' [ {

The City of Laurinburg will furnish whatever is RO
necessary ar required as the local sponsoring agency for ST
this proposed project.

Respectfully yours, g °
eyl M . R
A ﬂ ’ RESRE
J. Ghy Smith S,

City Manager ;’

JGS/wiw
‘'® - ®
Appendix 2 "ii".-'..":'.‘;? "}:'_:".
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»6% of Laurinburg -

October 27, 1975

Mr. Bob Sanders

Y. S. Army Corp of Engineers

Box 919

Charleston, South Carolina 29403

Dear Mr. Sanders:

Mr. David Harris and Mr. Steve Morrision of your office met with us
here in Laurinburg on October 9th, to discuss the alternatives for improvement
to Leith's Creek. At that time, Mr. Harris asked that we secure certain
information for him. [ am enclosing that information with this letter.

Enclosed you will find a list of individuals whe should be invited
to the Public Hearing which we have arranged for November 20th, 1975,
at 7: 30 p.m. at the Scotland County Courthouse, here in Laurinburg. The
1ist includes: property owners along Leith's Creek, City and County officials,
communications individuals, and interested citizens.

Also enclosed, is a cost estimate for obtaining the right-of-way for
each of the five alternatives. These values are based on property taxes, which
was secured from the Scotland County tax office and consultation with two
local appraisers.

The City of Laurinburg owns property along Leith's Creek and is presently
engaged in Community Development Activities in areas adjacent to the creek.
David asked that we send him a copy of the Lincoln Heights Neighborhood
Development Plan which proposes a park along Leith's Creek. That map is enclosed
also.

The Public Works Director, the City Engineer, and myself have consulted
outside engineers in obtaining cost for physical improvements which would be
required under each plan. A swmation of these costs is also enclosed.

This is the infcrmation which we understood you needed from us. If you
do need further information, please let us kiow and we will be glad to get it . .
to you well in advance of the November 20th Public Hearing. Please know that AN
the Mavor and C#®ty Council are enthused with the dedicated work that your office SRS
has undertaken in the past few months and we are looking forward to meeting ST
with you on November 20th. ® °

Sincerely yours,

\\{GQ‘——&-S‘C\

Peter G. Vandenberg, City Manaﬁer

Appendix 2
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Estimated Cost for Water Line Relocations

m Along Leith's Creek
Location Materials Cost
Fertilizer Plant Road 200" of 12" C.I.M.J. pipe $5,000.00
" Sta. 34+00 two 12" valve and box 900.00
] two 12" Dresser coupling Style 138  141.88
$6,041.88
McKay Street 100' of 8" C.I.M.J. pipe $1,950.00
Sta. 111+90 two 8" valve and box 700.00
two 8" Dresser coupling Style 138 78.66
E; §2,728.66
' N. Caledonia Road 100* of 8" C.I.M.J. pipe $1,950.00
Sta. 128+20 two 8" valve and box 700.00
) two 8" Dresser coupling Style 138 78.66
: $2,728.66
- .
o Carver Street 100' of 6" C.I.M.J. pipe $1,750.00
' Sta. 147+20 two 6" valve and box 450.00
two 6" Dresser coupling Style 138 61.96
$2,261.96

Total Cost of Water Line Relocations $13,761 .1+

Cost of R.G. clamps, lateral rods and hangers, and labor
are included in the above estimates.

, .

®
. 1
k
® 4

-
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Estimated Cost of Sanitary Sewer Relocations

Location

Commonwealth Ave.
Sta. 120+40

Alternative #1:

Alternative #2:

Caledonia Road
Sta. 128+20

Carver Street
Sta. 147+20

Alternative #2:

Appendix 2
A-4

Alternative #1:

.....

'''''''
.................

Along Leith's Creek

Materials

100" Double Barrell
Inverted Siphon 03%225.00/Ft.

2 Junction Chambers
@ $5,000.00 ea.

Total
1 Lift Station
2 Manholes @ $475.00 ea.

Total
230' 8" C.I. pipe
@ $9.50/Ft.
2 Manholes (6-8")
@ $350.00 ea. Total

100' Double Barrell

Inverted Siphon @$150.00/Ft.
2 Junction Chambers

@ $4,000.00 ea.

Total

1 Lift Station
100" 18 C.I1. pipe @$35.00/Ft.
2 Manholes (8-10') @$475.00 ea.

Total

...........

Cost

$22,500.00

10,000.00
$32,500.00
$65,000.00

950.00
$65,950.00

$ 2,185.00

700.00
2,885.00

$15,000.00

8,000.00

$23,000.00

$35,000.00
3,500.00
9,950.00

$39,450.00

T

~—r—v—w

.......

........
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Property Owners Adjoining Leith's Creek

Mariah McClelland, Est.
Box 101
Laurinburg, NC 28352

G. Y. Jones, Est.
Box 904
Laurinburg, NC 28352

Westminister Presbyterian Church
McGirts Bridge Road
Laurinburg, NC 28352

Charles H. Allen
No Address

Hattie Florence Jones
336 Dickson Street
Laurinburg, NC 28352

J. Kelly Pearson
P. 0. Box 87
Laurinburg, NC 28352

Magaline Thompson
710 S. Pine Street
Laurinburg, NC 28352

Ruth Jones
235 Alcott Street
Locka, NJ 14218

Roland C. Bowyer & Franklin C. Bowyer
211 Bowyer Dr. Rt. 5, Box 18-A
Laurinburg, NC Laurinburg, NC 28352

James B. Jackson
Box K-3 Kiser Road
Laurinburg, NC 28352

North American Acceptance Corp.
1720 Peachtree Street
Atlanta, Ga. 30309

Robert Scott
301 Emory Street
East Laurinburg 28352

Beulah Adams
612 E. Covington Street
Laurinburg, NC 28352

Appendix 2
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Joe L. Lee

Rt. 5, Box 22
Laurinburg, NC 28352 .
John Russell

2304 Montrose Avenue

Winston Salem, NC

Mrs. Victor Caldwell, Heir of Dr. W. C.
329 M. Oak Street
Statesville, NC 28677

Silas Fields & Marsha Wooten
Rt. 2, Box 352
Laurinburg, NC 28352

Floyd W. Nichols
P. 0. Box 783
Laurinburg, NC 28352

Mary A. Campbell
603 Midland Way
Laurinburg, NC 28352

C. D. Morris-Lizzie Williams
241 McCallum Street
Laurinburg, NC 28352

Frank McQuaige
Rt. 4, Box 9
Laurinburg, NC 28352

John S. Rorie, Jr.
1665 S. Main Street
Laurinburg, NC 28352

James Franklin Smith
307 Emory Street
East Laurinburg, NC 28352

Sadie Jane Faulk
© 303 Emory Street
Laurinburg, NC 28352

Louis P. English
Drawer 1508
Laurinburg, NC 28352

...........

Eugene K. Ritch ° )
Rt. 1 ‘
Laurinburg, NC 28352 o

L L L ] L ‘.‘ [

...................................
.........................
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..........
........

.........................




Clarence McPherson
Rt. 3, 01d Maxton Road
Laurinburg, NC 28352

J. C. Pate
General Delivery
East Laurinburg, NC 28352

Luther J. Faulk
General Delivery
Laurinburg, East NC 28352

Donald Clear
Box 1303
Laurinburg, NC 28352

Walter Cooper
Rt. 1
McCall, SC 29570

Ishmael Maddox
East Laurinburg, NC 28352

Z.V. Hern
409 Fairly Street
Laurinburg, NC 28352

Carolina Domestic Gas Co.
Box 949
Laurinburg, NC 28352

Dixie Guano Co.*
Box 152
Laurinburg, NC 28352

L. T. Walters
239 Aberdeen Road .
Laurinburg, NC 28352

J.E. King
Rt. 4, Box 15
Laurinburg, NC 28352

Mrs. Doris Lawrence
1804 Horseback Trail
Vienne, Va.

* |eases to Lumbee Timber Co.

Box 747

Laurinburg, NC 28352

rage ¢

Samuel Ray McCormick
Box 1926
Laurinburg, NC 28352

James T. Campbell
45 Phillips Drive
Laurinburg, NC 28352

Jessie Strickland Locklear
% Elvie S. Troublefield
East Laurinburg, NC 28352

Ruth Scott
East Laurinburg, NC 28352

Henry Martin
Rt.1 Indian Trail
Killeen, Texas 76541

Atlantic Acceptance Corp.
523 S. Main Street
Salisbury, NC

Z.N. Pate, Inc.
127 Fairly Street
Laurinburg, NC 28352

McNair Investment Co.
127 Fairly Street
Laurinburg, NC 28352

Ned V. McRae-Mattie McRae
Rt. 4 Aberdeen Road
Laurinburg, NC 28352

Woodrow Peele
% Mrs. Richard Brock
Rt. 4, Box 29A
Laurinburg, NC 28352

Austin Hatcher
119 Gretchen Lane
Greensboro, NC 27410

James H. Peden
Box 25
Wagram, NC _.8369
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SCOTLAND COUNTY COMMISSIONERS
f William (Bill) Morgan Daniel Shaw
Blue's Farm Road Rt. 1, Box 265
’ Laurinburg, NC 28352 Wagram, NC 28396
Dr. James Mitchener €. Harold Morris, Jr.
' P. 0. Box 1599 Morris Funeral Hove
[ Laurinburg, NC 28352 122 McKay Street
| Laurinburg, NC 28352
Albert McMillan, Jr., Chairman Dr. Tom 5. Gibson,Jr.
! Rt. 2, Box 253 Gibson, NC 28343
[ Laurinburg, NC 28352
b
| Floyd Nichols
705 Park Circle
Laurinburg, NC 28352
E LAURINBURG CITY COUNCIL ]
®
Samuel G. Littlejohn Donald W. Barrett ¢
218 Center Street 817 W. Church Street
Laurinburg, NC 28352 Laurinburg, NC 28352
Mayor Charles Barrett Ernest Daniels B
739 Richmond Street 330 E. Covington Street o e
Laurinburg, NC 28352 Laurinburg, NC 28352 N
R. F. McCoy J. E. Mitchell (John) e B
502 W. Church Street 715 Atkinson Street T -
Laurinburg, NC 28352 Laurinburg, NC 28352 o -»J“.;;j
.@ @
EAST LAURINBURG CITY COUNCIL T %
Mayor William C. CTarke Ralph L. Wagner o
438th Street 8th Street R
tast Laurinburg, NC 28352 East Laurinburg, NC 28352 :
([ L
Wiley B. Haire J. A. Hardwick, Jr. - -
2nd Street 58 9th Street IS
East Laurinburg, NC 28352 East Laurinburg, NC 28352 SRR
e o |
L ]
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Colonel Harry S. Wilson, Jr.
Page 2
December 16, 1975

g. At least annually:; inform affected interests
that the channel improvement will not provide complete e e
flood protection; and BRI

PP .
PN I

h. h. Take action to place 1in effect necessary statutes ‘ °
- and/or regulations which will protect the water quality

for the authorized uses of the project. Their regulations

shall be in accordance with applicable laws and regulations

of state and local authorities responsible for water

qguality control.

In carrying out the specified non-Federal responsibilities

for the Leiths Creek Flood Control Project, The City of

Laurinburg agrees to comply with the provisions of the

"Uniform Relocation Assistance and Real Property Acguisi-

tions Policies Act of 1970", Public Law 91-646, approved

2 January 1971; and Section 221, Public Law 91-611 ' e
approved 31 December 1970, as amended.

Very truly yours,

CITY OF LAURINBURG e

B

W. Charles Barrett, Mayor

L
' o
e ®
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PROIOSED LLTTCR

District Engineer

U.S. Army Corps of Ineineers

P.0. Eox 919

Charleston, South Carolina 22402

Dear Sir:

The Fish and Wildlife Service has made a preliminary review of the
Leith Creek, Scotland Coumty, lorth Carolina, 205 project. 'e hope

our corzents and recormendations can bte helpful to you in deciding

on a final altcrnative for this project.

-

Leiths Creek is a slow noving Pledmont stream characterized by poorly
defired chanmnels and niniral flow., The largest portion of this
project lies within the city limits of Laurinburg, orth Carolira.
There is excellent wildlife habitat in 2 sections of the proposed
project area. These are from the 401-15 bypass to Gill Street and
from SR 1€45 to the U.S. 74 bypass. The upper locatioﬁvcontains

a good stand of ﬁardwoods such as tulip poplar, sycarore, sweet

gum, black gum and white oék on the hetter drained soils. lucerous
trees lLave diarmefars of 24 inches or greater. The understory contains
a prolific growth of greerbriar and honeysuckle. The land adjacent
to the creek is a lov lying, swampy arca that provides excellent
habitat for wood ducks, woodcock, various species of songbirds

and screech owls., In addition, beaver, squirrels, rabbits, raccoons,
and other small‘mamnals are found here. Fishery habitat is lirited

to darters, daces and possibly a few sunfish of miniral size. The

Appendix 2
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lower portion of the project area contains am evcellent wooded swamp
tkat consists primarily of cypress and tlack rur. This area supports T e

a good wildlife population. Vood ducks, woodecock, hawis, owls, and | f{{ffffj-;

various songbirds are seasonally present. It 13 also excellent ltabitat :_f}ffli;ﬂ
for marmals and reptiles and arphibians. Aquatic habitat at the U.S. 74 ®
bypass favors such fish species as red-breast sunfish, pickerel, and

largenouth bass.

o
Both of these portions of the stream are unique in that they occur :
so close to a wmetropolitan area. In a relatively short distance ) S
the habitat types vary considerably. The upper part of Leiths Creek - - .3’ -

13 more characteristic of upland habitat and the lower portion 1is

corposed of wooded swamp and assoclated biota.

At numerous points along the creek, septic tank overflow empties

directly into the water. This is easily seen on the east side

5 of Church‘Street bridge, where a gray, foul-smelling effluent enters the
?i stream. This adds to the degradad water quality and ;;rginal strean )

hatitat in this portion of the creek. The wooded swvamp below S.R. 1645 tii]icﬁff;
§ . R
é‘ ' acts as an effective blological filter in cortrolling pellutants ‘.f‘

- in the stream and vhea the water reaches the U.S., 74 typass the quality

has irproved to the point that ajuatic life is apparent. VUater quality

éi' tests would be necedad to deteruine how widespread the water pollution

is and to what extont the cypress swarp fllters the vater.

Fish and wildlife habitat Letween C1ill Streat tridge and S.R, 1645

18 marginal at best. A heavy growth of honeysuckle and ygreenbriar

o “ Appendix
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cover the ground and trces adjacent to the creel.. Carbage and trash

13 scaticred throuchout this portion of the s:ream and ou the strear-

banks. Flooding potential appears to be greatest at this locatioen.

Since flood darage would appear to be ninimal and fish and wildlife
habitat 15 very good to excellent above Gills Street bridge and below
S.R. 1645, ve recorrend that all flood plans be revised so these
areas nay te omitted in the final plan. If they are omitted, any

of the 5 alternatives are acceptable to the Service at this time;

however, Plan 5 appears preferable.

Ve look forward to providing you with a Fish and Wildlife Coordination
Report vhen a final plan is adopted. Please keep us informed of
progress in this matter.

Sincerely yours,

Regional Director .

Cernohous:Pobinson:pm
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ARCHAEOLOGICAL 1'":CONNAISSGANCE OF 7P e
LEITH CREEK F1LOOD CONTROL
PROJECT AREA

APPLICANT: U,S. Army Engineer District, Charleston Corps v Py
of Engineers :

Pd
. ] . N B "
tataia o ko aiai R tata . S

PROJECT NALE: Alternative Channel Conveyance Improvement Plan L e
Leith Creek, Laurinburg, N,C, ST

LUCATION: The area of Leith Creek under consideration, begins
at the bridge over Leith Creek on Gill 5t, Laurinburg
S N.C. and continues to the L & S Railroad near State
i Road 1645, also within City Limits of Laurinburg.
CLEARINGHOUSE: U,S5., Army Engineer District, Charleston Corps - ~
F: of Fngineers --P,0, Box 919 Charleston ! e '

S.C. 29402
Dates OF INSPECTION: March 19, 23 and 24, 1976

SURVEY MADE BY: Dr., David A, Mclean, Archaeologist, and crew, i S
St, Andrews Presbyterian College : o
Laurinburg, N.C, 28352 '

AGREEMENT BETWEEN: St, Andrews Presbyterian College, Dr, David A,
MeLean and U,S, Army Fngineer District, Charleston
Corps of Engineers, Charleston, 5,C,

CUNTRACT PROPOSAL NO: 118 IR

ek v vk sk 3o ek ek ARk

PROCEDURE

1 o
[

survey bepan at the Lridge on Gill 5t., and followed the

Horthern bank of Leith 8reek covering 100 feet from said

Creek to the L & S Railroad near Stzte Road 1645. Viherever

Land appeared above water samples of soil (50' x 50') sifted

and inspected. No evidence of prehistoric or historic occupati::

was found, ; i

Beginning at L & S Railroad near State Road 1645 and returnin;
up Leith Creek on the Southern side to Bridge on Gill St, S
Samples were taken (50! x 50!') wherever possible, No evidence RIS

of prehistoric or historic occupation was found, Approximatel: e

®
350 tests were made, (See Glossary). . :
Most of the terrain was muddy, swampy, and where you could walk ;f V'ii
on dry land, congested with briars and privett bushes, RN

- Latest edition of the National Register of Historic Places
- (Federal Register, Vol, 40 No, 24, Tuesday, February 14, 1975)
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ARCHAEOLOGICAL RECONNAIGGANCE OF 1+ITH CREEK

-l LT,

Fage 2

- and all monthly supplements were consulted to ascertain
: if any of the property 1located within 100 feet on either

side of Leith Crec¢'t, Laurinburg, N,C, from Gill St., to
the L & S Railread near State Road 1645 contained areas
nominated to the Register,, NONE WERE FOUND

3.

Br, Pat Garrou of the North Carolina Bureau of Archives and
History, Archaeology Section, was consulted, He researched
the project under investigation and reported that as afar
as he could ascertain, the property was clear of any site,
either prehistoric or historic as recorded in the National
Registry or nominated to same,

2
g
"
.
'
)

President of the Local Historical Society was consulted

and he stated that there were no sites on the above property
that had ever been, or now being recommended to the National
Registry of Historic Places.,

L.

Research into literature and documentary papers revealed
no evidence of either historic or prehistoric sites,

5.

Cn_the-ground (and water) reconnaissance was conducted
as previously mentioned in Section # 1 of this report,
No evidence of sites either prehistoric or historic were
founda

AS FAR AS I AM ABLE TO ASCERTAIN, THERE ARE NO PREHISTORIC
OR HISTORIC SITES OF ANY SORT ON THE PROPERTY 100f' ON EITHER
! SIDE OF LEITH CREEK FROM GILL ST, TO THE L & S RAILROAD NEAR
STATE ROAD # 1645,

A?((IL/ A _”7(\[‘.’““ 'f)// 7}

March 25, 1976 Archaeologist, 1
ot. Andrews Collerge S

Laurinburg, N,C, 28352 S
@  J o
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GLOSSARY OF TERMS USED

kkkkkkkhkk

Diagnostic Sites

Site: Where one or more artifacts are found

. Insignificant Site: Where surface collection is adequate to documcat
. previous occupation or activities. No reason to impede constructi:.
or destruction of site.

Important Site: Where surface collection is inadequate tc documnent pr.n

occupation and indicate that chere is more to be found undergroun

, not enough to be nominated to the National Registry, but enough to
E: recommend salvage archueology.

Significant Site: Site or sites with important artifacts that would
indicate the need for careful excsvation and preservatipn. Such
site would be recommended for nomination to the National Registry.

Methods of Surface Examination

Dogleash Technique: Where one end of a ten metre string is tied to th:
searcher and the other to a post in the center of the site. The
searcher rotates in the site until string is wound up, This insurce
careful survey of site.

50' by 50' Technique: Where visibility of the ground is poor and recover
of artifacts by the walkover technique is poor or impossible, then
samples of earth (12 qts.) are removed at 50 sq. intervals, siftud
to recover artifacts.

Walkover reconnaissance technique: Where visibility of the ground or
earth is good and artifact rccovery is good, searcher covers the
ground in approximately 10 ft. intervals collecting artifacts ivine
on top of ground.

khkkkrhkhkkk

Salvage Archaeology: When survey indicates that mitigating action is nc-ou.

and a delay in construction is requested while rapid excavation is uode
to ascertain and recover as much information as possible before site i
destroyed.
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STATE OF NORTH CAROLINA
Department of Cultural Resources
Raleigh 27611

james E. Holshouser, Jr,

Coverner #pril 6, 1976 Division of Archives and fistory
Larry E. Tise, Director
Grace |. Rohrer . »
Secretary State Historic Preservation Officer

Colonel Harry S. Wilson, Jr.

US Army Corps of Engineers

Post Office Box 919

Charleston, South Carolina 29402
A

K]

hear Cc'lonel Wilsnn:

Archaeology Section staff have reviewed a report from Dr. David McClean
nf St. Andrews College concerning an archaeological sur »y th.t he conducted
on Leith Crecek, Laurinburg, MNorth Carolina. This survey was conduc' ad under

~ntract with your office#® in connectiou with the Leiclh Creek Altern:tive
Channel Conveyance Plan Project for Laurinburg.

Dr. McClean reported that his archaeological survey revealed no sites
of any kind were present in the project area. The Archacology Section
concurs with Dr. McClean's report, and recommends that immediate archacolep: -al
clearance be granted for this project.

In view of Dr. McClean's report, we rerove our objection of November 24,
1975. Thonk you for your cocperation in this matter. Pleasc call upoa us
if we can be of fu:ther service.

Sincerely yours,

S

E?Z%M 67\\!\

Larry E. Tise )
LET:e - o ®
cc: Dr. David McClean ) ’

. 4 o
e k
The foregoing comments are rendered as a free service of the State Historic Precenation Off _or ® ®
and the stoff of the Division of Archives and History, Department of Cultural Resources 1o a..st 1
applicants, governmental agencies, and other institutions 1n complytng with the reauirem »is of one LT X ~
or more of the following laws, orders, or statutes: P.L. 59-209, 74-292, 85-31, 49405, 91-130, 93. RIS o
291, 93-383; Executive Crder 11593; 36 CFR AC0; G. S. 70, 113-229, LIZA, 1214, 1208, 12112, - RN
12122, 136-42.1, Further information on the review pracess and legrl requiremens resar g b AR AN I
torrcal and archaeclogical resources nay bu found in “'Environmental Assessments .. Hisiorcal B B IR
Archarological Resources: Policies ar t rocedures of the Narth Carolina State H o stoec Preser- ® i
vatton Officer . ad the Deparomant of Cultinal Resources,” a copy of vhich will be sent ta interested _® ® 4
Appendix 2 | citizens upon writtan request. ;
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North Carclina Departiment of

o S
\ a Natural & Economic Resources
l JAMES £ HOLSHOUSER, JR. GOVERNUR » George W. Little, wicxiiary
I June 14, 1976
ol

Mr. Jack Lesemann, Chief

Enginecering Division

Charleston District Corps of Engineers
P. 0. Box 919

Charloston, South Carolina 29402

}i Biar Mr. Lescmann:

In response to your letter of 7?5 May 1976, n~ersonnel from this office
conducted an on-sight investigetion of Leith's Creek keeping in wmind your
agency's proposed flood control nroject on that creck for che City of
Lsurinburg.

i We found your proposal to be completely acceptable and concur v ith that

- S proposal. At this time, no State funds are available for the non-foderal
share of the project nor has any request been received for such funds..
Thercfore, we must assume Lhe non-fecderal sharce of project costs will Lo paid
entirely by the City of Laurinburg.

i Should you have any questions concerning our investigation, pleaie coatact
Steve Reed of the Water Planning Section or give me a call.

Sincerely,

e

S 2~
s

4 Uzzié Gray ~
. cc:  Steve Reed ) )
R
) o |
3
"~ "4
) - L 4
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Gitly of Laurinburg = N
U

October 8, 1976

Mr. Steve Morrison

U. S. Army Corps of Engineers o LT
P.0. Box 919 ® ®
Charleston, SC 29402

Dear Mr. Morrison:

We enjoyed your visit on September 22 and were especially
glad to hear of the possibility of developing the Leith
Creek Flood Control Project as a recreation area. L L

Over the past several years, | have heard many people talk of
developing Leith Creek as a recreational greenbelt and we
view the Corps's efforts with the Leith Creek Project as the
key to this hope.

. . . . . ® ®

We appreciate your sharing this information with us and lcok 3

forward to working with you and your office in making Leith '

Creek a lasting benefit to the Laurinburg community.
Sincerely ynurs, )

- e i = ]

er” C o J
S .ipﬁ,ny. £ s Y L4 LA

Stephen C. Floyd
A:ting City Manager

SCF/brc
- o %
! ® o
, 1
® :’64 -‘
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L GUISE JACARSON ’
WiLLIAM SCOTT,
EXECUTIvE iRy T SECHETARY
Octoben 29, 1976
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( - }w North Carolina Department of
e ¥ Natural & Economic Resources

RALELLGH 27611
JAMES B HUNT, JR, GUVERNOR . HOWARD N. LEE, SECRETARY TELEPHONL 919 733 384

RS
3.

April 21, 1977

Colonel Harry S. Wilsun, Jr.

District Engincer

Charteswon District, Corps of Enginecrs
P 0. Box 14

Charleston, South Carolina 2940}
Dear Colonel Wilson:

Thi< Yetter is to inform you of the State's position on the proposed
Leith Creck Flooo tontrol Project (Sec. 205) in Laurinburg, Scotland County,
North Carolina.

Or Aprit Y4, 1977, the Environmental Management Commission, upon receiving
a favorable recommendation from the staff of this Department, unconditionally
approved the Detailed Project Report. The Commission has the statutory respon-

sibility to reviow projects of this type. Their action, therefore, is (he State's

final approval for the Leith Creek project.
With kindest rejards and best wishes, | am

Respectfully yours,
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solna Departiment of
Sfural & Ecenamic Resources o

RAL i 27 0

HOWARD N LEE, SECRETARY

April 21, 1977

Coloncl Harry Yo Wilson, Jr.

Dictrict brovine o

Charlooron 0 ol Lol Engineers
Po 0. By uid

Chiaris o, S NENCE RN LG

Doar Lo o

A staft 1eview of the Leith Creck Project (Sec. 205) was conducted to
prepare roceniicwlitien, to the Environiental Management Commission.  Follow-
up on the corroas dndticated that scre of them were over-stated.  For
example, an el wrate sodicont tonitoring plan docs not seem to be justificd
in this cace. W do ourae vou to usc sediment basins or other means to kcep
the downstrear <odinent lead to a mininum during and after construction.

by

monlon of £

bohowe At ) SCTr 00

Theose are j;['l)\.'i-j [

the substantive commcits on the project.
ion vour inforaation and consideration in carrying out this
and other projects.  The coments are no* requiremants or conditions on projoct
apurovai.  As Scoictary Lec stated in his letter to you, the Environmental

3 . . ’
I

STATEIN S Lo i ien Las approved the project unconditionally.

Pleane Yot #o know if | can be of assistance with this project or with
Other activitiow of your District.

Sincerely yours,

John Morris

Water Resources Development
Attachmonts

o
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i LRI pue Gt Flend Control Datailed Project Report ;
l Ve toevs copleted cur review of the small flood control project
: wWhico tha Ul S0 Arcye Courps of Engincers proposes to construct on Leith Creek
‘ S ‘
. . . . )
Vaile act crvsial to the anslysis of the project, there are some
P e T rb v jasscannmic description of the county. The projected
X e RS e in caragraan 2730 page B-12) apoandix 1ois
Y ‘ U ro o than Series gf. The April 1976 projections for
Lot Coredin boc o on disacgrecated 03ERS YE'Y for North Carolina give
59,4600 for X0l Rowovcr, projections by the North Carolina Department of »
Letural ood Eeununic Fesources are considerably higher than disaggregated
(oo Ouv coagoctien, for Scotland County for 2020 are 57,200 Series C;
od Lk s £00 On July 1, 1975 Scotland was estimated to have a popu-
forier 0 L0000 This was an increase of 11.3 percent from 1970, and far
¢ e el wverase dncrease for the State of 7.2 percent.  This is a o
¢ st i ot wrendsy if it continues the population will greatly ex- »
¢ s v ek indicate the county will grow less rapidly than the
Stat
The April 1970 FEA disacaregations of North Carolina published by Ce
_ , S T ric Divicien of the Corps projects per capita incomz in the o
I ChOunTy i «cZd at 53,900 in 1967 dollars. This is considerably less than »
tie proicction in paranrarh 31, and reflects the fact that per capita income .
. ino e county i less than that for the Yadkin-Pee Dee Basin. :
,
3 Ve tove no ohjections to the plan recommended by the District '
3 b teoers Toe- Lorfit-cont ratio is favorable and therc appears to be a
R R ...} disruption. The recommended plan will certainly ® ® )
ro o otin structures,  The Cities of Laurinburg and East e
Lo . s tenuived to pass flood plain ordinances to insure that --f:-:_ﬁf;ﬂ
tre e hey et on Tands protected by the channel improvements. The REIPEREIEE
oL e sy and pssociated recreation seems a most progressive T
: T i dhe recreation beneflits seem to be calculatad T
vor, o o g this phase of the project even better than shown. .: ~. 1
- T
. . .q
L D
L] ® ® ?
‘».7:)L‘ . . :
o ® o L] o [ ] [ [ [ L v - - - - o o .
. BN ._.‘..._'._. PTG .: . A...;\\'-

N - T . - - PR a' T a et . - . -
PR TP S R T S W WP ST WA L Wy DA W W e N W )




~ ~ MMt Mhves aass S aase T— T — — P —— ——— AR i St S S —Sea A St Sae St i v —
® ®
. -~
: N — & ~
N T ,(. V
Py ey b :~ { 1’1 (»7 [ﬁ;@ find
»;‘ \‘\‘F ‘
!‘ AR T Rt &;.? o~ JTD?? 1 ¢ ’3' Jégg °®
e
; ( Sl
- RALEIGH, N. C. 27611 R
6 1 RO:ER-' 8. HAZEL. Rod- (.4 e
J: . ) * tecutive NDirece ..
uary 4 977 HENRY . MO2RE 'm,‘ Co
ROSCCE €. $SANDULIN. Jort
DEWEY w. wElLls, Ccrien
V. E. wILSON, 111, R
®
'
) o oteieod
1 Proo B, H;z‘ick’g %& ;
= o
f Lo reci Flood Control Project .
at. oot docament has been reviewed and we concur in the rela- }
iively e adverse dimpacts to fish and wildlife resources which will -
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fion are ot oas canpletely removed.

v sroposed plen,

wtive of losses has been effected by reducing the length

AKLQ‘azihn from that which was originally proposed.

'ttt ihe Irinciples and Standards evaluation procedure which

vio ilie Corps has resulted in a more cost effective and less
)

iy dhazaging project.

cesslrained to point out, however, that widening the chaunel
i1 35=4%0 feet will reduce the depth of water to one-
ivooent depth.,  Considering the fact that the stream is
Voootar o "sr2all" volume, it follows that during non-flood,
(tow eonditions, there will be very little water in the
i; rach of the time it could be a 20 to 30 foot
! i the city with the primary source of water being
fol cener drain fields, It seems to us lhat this would
~oototooa high use reereational park situation.
errel amproved by oshaping the new channel so s 1o maintain
con-stderably lover than the other and encouraging a

vell intn the channel on the tapered shallow side. The

v i, of ourse, be on the far side where the trees and

This would provide for

oot and preservation of fish habitat whereas a 35
woirldh result in no livable habitat fo. fish

ciinal oor Yow flow,
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MEMO TO Tom Fahnestock -

ge]

- January 26, 1977

Another way to accomplish this objective would be to install one
or two low dams 1o wmaintain a ribbon of water 35 feet wide and two or
three feet deep throunh the park. 7his might be aesthetically more
pleasing than ihe dosign diseribed above. It would, however, require
periodic removal oi o noowslated sediment,  One way to reduce clogeing
the 1.97 miles with 730 et wvould be to install two or three sediment
traps at points of cusy access and dip them out as needed.

TSC:en
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DIVISION OF ENVIRONMENTAL MANAGEMENT d .
AIR QUALITY SECTION
January 19, 1977 .
. .
MEMORANDUN SRESS
TO: Lafayette Jones, Field Office Manager :Et;;Lf
\ ®
FROM: Alan P. Crainger, Engineering Technician III /%%
Air Quality Section
SUBJECT: Leiti Creek Flood Control Project
Scotland County, North Carolinpa _
o
The document listed abouve has been reviewed, and the following
comments are provided:
Any open burning conducted for this project must be in compliance
with the North Carolina Open Burning Regulation (No.l.) .
®
Proper steps should be taken to minimize dust created by this
project.
&
APG/gc
[ J
cc: Central Tile _ . .‘Q
Thmii«..
o
N ]
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- February 17, 1977 R
' Hary o : » °
EMORAXDUM TO: Lafayette N. Jones, Field Office Manager TR
South Central Field Office ;"
FROM: Floyd R. Williams, Land Quality Section 3 ;
SUDJECT: Leith Creek Flood Control Project
If greater than one acre of land is to be disturbed, an erosion control ., ®
plan will be required. This plan should be submitted to the Land Quality ?f
Section, D-NER, at least 30 days prior to commencement of the land- - i
' ) ]
disturbing activity. The plan rust be reviewed before construction can begin. , ﬁ
)
FRW/fbe s e .
. i
g * .
o o
. o K L]
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WATER QUALITY COMMENTS ON TEE DETAILED PROJECT REPORT

Leith's Creek Channelization Project

The mz2jor adverse impact on surface water quality resulting from the
project will be zn increased sedicent lozd to Leith Creek (Cless C Swarp,
7QLG-0.04 cfs). 7The methods by which the levels of sedirent loading are
predicted contain assuzptions and arbitrarily fixed parareters which may
produce considerable error in the results. Tth, it is not possible to
c--;raCeWV predict the occurrence of water quality standard contraventiozs
s to increased levels of EL‘.C.LCJ.L.\ ..0‘-e\=‘, based on tne e}'p(—_,.1¢"cc eI
Livision of Envirocoental Mamagement personczl with similar Corps of Engi-

nzec¢s projects In other regions, turkidity standard contraventions are
zniigizated in the 1,97 miles to be charcneliized by the project zud ia a
two mile segment irmediately dowastreanm from tke project reach. This is
2pproxinately the sare segment of stream which essimilates the effluents
froa 2 nusmber of treaiment plants in the area. The bottom of the dissolved
oxygen sag curve resulting from the effluents discharged by the Laurirburg
Industrial (0.02& MGD) and Baton Corporation (0.005 MGD) wastewater treat-
rent plants is predicted to occur 75 feet upstream from the upper end of
the proposed channel. A similar type of sag point due to the discharge
fron the City of Laurinburg's Leith Creek Wastewater Treatment Plart (2.0 XCD)
occurs two miles below the confluence of Leith Creek and Little Creek.
Tois location is approximately one rile downstream from the furthest point
expected to experience turbidity violations. The stream bottom in the
section proposed for channelization is ezpected to have considerable amoumts
of oxygen dec.nding compounds in it, some from natural conditions and soce
es a result of the treatment plant effluents. These materials will be re-
susperded by the project and may exert oxygen demand in a stream segment
elready in continual danger of dissolved oxygen standard contraventious
(several are noted in the basin plan). None of the mentioned treatment
facilities are currently producing an effluent of sufficient quality
(BCD5=5=3/1; NH3=2mg/1) to maintain the strean for its assigned best use,
fish propagation. The 0.005 MGD discherged by Eaton Corporztion must corply
vith fipzl c¢ffluent licits before July 1, 1977, but the others are scheduled
tc be upgreded scccriing to the LaLTlﬁqug-H; ton 201 Yecilities Plan
(currently in State review), which probably will not reach the construction
pkase until after the completion of the proposed chamnelization and following
the tire of the najor adverse impact (si=z conths to a' year follcwing the
Froject).

t\

It is recocmended that the proposed project be armenced to include in-‘*
stream sediment basins to reduce downstream sedimentation and a turbidity and
suspended solids monitoring program to establish the magnitude of the impact
due to sediment trarsport.
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One basin should be located at the downstrear end of the proposed

channel, and three rmore basins should be placed =zt appropriate sites at
son2 halE pile intervals upstrean Ifrea the Iirst vasia. These basins snould S
be raintained throughout the construction ptase of the project. The basins - - T

may have the a2dditional bemefit of providing sanctuaries for fish during ’ ®
low flow periods, although by virtue of thkeir intended purpose, they will ;
not be permanent. |
The turbidity and suspenced sclids menitoring progran should ircluce {_{if,ff
the following sazrpling statioas: > e
1. Leith Creek at the L & S Railroad culvert or the bridge on
SR 1645, the downstrezn erd of the preoposed channel,
2. Leith Creek et the .Gill Street bridge, tne upstream ernd of i )
the proposed chacael. o ®
3. Leith Creek at the SR 1503 bridgze, zpproximately 0.6 nile
below the downstrezn end of the proposed channel.
4. Little Creek at the U.S. 74 (Business) bridge. . 4
. . 4
-5: Leith Creek at the U.S. 74 (Bypass) bricge, approxicately
0.8 mile below the downstrean ernd of the proposed charnnel.
6. Leith Creek at the SR 1609 bridge, zpproxicately 1.5 miles : S
below the downstrean end of the proposed channel. T

7. Leith Creek at the SR 1619 bridge, approxi:ately 3.9 miles
below the downstreanm end of the proposed channel.

Sazpling frequencies should vary depernding on when and where they are S ]
taken, with the following suggested schedule: ) igﬁgmir,;.a
r

l. Pre-project grab sacples should be obtained from all stations -

and analyzed for three non rainfzll deys and three rainfall days.

2. During the project, zll statiorns thculd be ponitored deaily ty _ R
grab samples. ® o

3. Yor the first six month period following the completion of the
project, all stations should be monitored weekly by grab samples,

4, Following the first six month period sfter comstructiorn, saxpling
frequency will depend on the results obtzined from the previous .
analysis. At a ninirum, this sarpling should be bimonthly by
grab sample and should last until five years following the
completion of comstruction.
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Scotland County Perks and Recreation Commission
i: HENRY McLEOD, Chairman P O. Box 1810 — 1835 South Main Stree
- ?Ua'g:s“s:;nc'g;bc‘;:rcmm“ Laurinburg. North Carolina 28352 _ ool
ﬂ O M GRAHAM Telephone (919) 276-0412 ®
€LOUISE JACKSON )

HARLEE JONNSTON
OAVID McNAIR
JAMES E MILLIGAN
H REGINALD POTEAT
- NANCY SHELLEY R S
SAMUEL SNEAD S L
ALLAN THAMES o
DR DAVIO WILLIAMS

.
‘.

b WILLIAM J SCOTT. Secretary - o

Executive Director

b

i

b

b

3

July 20, 1977

Mr. David Harris .
Corps of Engineers Office

P.0. Box 919

Charleston, SC 29402

Dear Mr. Harris:

]

The Scotland County Parks & Recreation Commission met July 12 and officially : .
endorsed the Leith Creek Project in Laurinburg. The Parks & Recreation Commission AN
voted unanimously to support the project which includes the strip park along the e L
creek, ' *

This project will benefit Laurinburg and Scotland County for many years and ]
will provide a better quality of life for the citizens. ... e 1

Coel 9

Please keep us informed on your plans and thank you for the opportunity to :‘i-.-.-'-1

express our interest in this development. R SRR
Sincerely, "“““.‘“"-"""

William J. Scott
Executive Director

il f A R

WJS/dmc

2
s
"
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PUBLIC NOTICE ’ PN
} P

DEPARTMENT OF THE ARMY
Charleston District, Corps of Engineers
P. 0. Box 919
Charleston, South Carolira 29402

f SACCO-P 16 June 1977 ' o
Refer to: P/N 77-5A-217
(Leith Creek Flood Control Project,” Laurinburg, North Carolina)

TO WHOM IT MAY CONCERN:
I The Charleston District, Corps of Engineers, Charleston, South
) Carolina, proposes to perform the work described herein with due
consideration and review being given to the relevant provisions
of the following laws:

: 1. Federal Water Pollution Control Act Amendments of 1972 _
4 (PL 92-500). ) e

SN 2. The Ngtional Environmental Policy Act of 1969 (42 U.S.C.
4321-4347). \ :

. 3. The Fish and Wildlife Act of 1956 (16 U.S.C. 472a et seq), I
: the Migratory Marine Game - Fish Act (16 U.S.C. 760c - 760g) and the ' 1
] - "Fish and Wildlife Coordination Act (16 U.S.C. 661-666c). . ) ®

4. The National Historic Preservation Act of 1966 (80 Stat.
915, 16 U.S.C. 470).

5. The Coastal Zone Management Act of 1972 (16 U.S.C. o
i 1456 (c)(1) and (2), 86 Stat. 1280). , b °

6. The Marine Protection, Research and Sanctuaries Act of
1972 (PL 92-532).

i ‘ 7. The Endangered Species Act of 1973 (PL 73-205).

i 8. Section 205 of the 1948 Flood Control Act, as amended. } ) L 4

. L
PROJECT DESCRIPTION: T

: General. The proposed plan of improvement for flood control in .

[ the Leith Creek Basin is a combination structural and nonstructural plan. » P

0 The structural measures consist of clecaning and widening the existing {
: channel for a total distance of 1.97 miles and replacing two highway L g
bridges, and relocating two water mains and one scwer line, Nonstructural RO
measures consist of passage of regulatory measurcs, by the local sponsor, -f}'}5}’1 ot
to control the residual flood plain. The proposed plan also includes a e
greenway park with a bike and walking trail. Details of each facet of R
the project are included hereafter. » L

Channcl Modification. Channel modifications would consist of widening
and cleaning the existing channel a Jdistance of 1.97 miles. (see Plate 1.)
Bottom widths would vary from 35 fect in the rcach between the Laurinburg and
Southern Railroad (Station 65+70) and N. Main Strect (Station 162+60) to
30 fect between N, Main Street and the end of the project at Gill Street
(Station 169+00). Channel side slopcs arc designated as 2 horizontal
to 1 vertical.
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SACCO-P 16 June 1977

Refer to: P/N 77-5A-217
(Leith Creek Flood Control Project, Laurinburg, North Carolina)

Bridge and Utility Modifications. Bridge modifications consist
of removal and/or replacement of the McKay and Carver Street bridges.
Utility modifications include replacement of two water mains and
one sewer main. Bridge and utility modifications are the responsibility
of the local proj2ct sponsor.

Disposal Areas. Materials excavated would be deposited in areas
adjacent to the creek and to a maximum height of four-feet. All disturbed
areas would be smoothed and seeded with grass. Visibly disturbed areas
of all elements surrounding the project would be landscaped to provide
an attractive appearance. A greenway park, consisting of a bike trail
and picnic facilities, would be constructed adjacent to the creek in
the reach between Church Strect and Gill Street, on aveas other than
wetlands.

Approximately 12,500 cubic yards of materials excavated in the
lower reach of the project below Church Street would be deposited in
permanently or periodically inundated wetlands on one side of the creek
(See Plate 2 for details.) This would be accomplished by forming disposal
mounds with adequate breaks to allow local drainage. The wetland area
which would receive fill material now receives pollutant discharges from
several sources. As a result of these discharges, the normally small
discharge of the creek and the frequent disposal of trash and garbage
from impinging developments, the water quality in this reach is poor.
Fish and wildlife habitat in this reach has been described as 'marginal
at best" by the U. S. Fish and Wildlife Service. Final selection of

"disposal sites in this area would depend on ability of local sponses

to acquire rights-of-way.

Alternate methods of disposal have been considered. Hauling of
excavated material by truck to nearby highland disposal areas would require
access roads, the construction of which would involve more fill and more
filled area than the 12,500 cubic yards to be removed from the creek. -
Pumping to upland sites would be the most environmentaliy acceptable
alternative, but would require special equipment just for this purpose.

The relatively small amount ot material (12,500 cubic yards) is insufficient
to justify the additional expense for the protection of a poor to marginal

area.

Slope Protection. Channel transition would be required in the
vicinity of Commonwealth Avenue and the SCL Railroad. In this reach, the
design channel must transition from 35-foot bottom with 2:1 side slopes,
to a 20-foot bottom with 1:1 side slopes in order to utilize the existing
Commonwealth Avenue Bridge. Sacked sand-ccment riprap would be
used in this reach for slope protection. This type of protection consists
of “the placement of cloth sacks filled with a cement mixture and
securely tied. Each sack would be hand placed and pushed into firm contact
with adjacent sacks. The riprap would be thoroughly wetted as work progresses
in order to form a bond between adajcent sacks. See Plate 3 for details of

riprap placement.

Recreation Facilities. Recreational facilities included as part of
the recommendcd plan include the construction of a greenway adjacent to
Leith Creek beginning at the Church Street Crossing (Station 105+50) and
extending to the upper project limits of Gill Street (Station 169+00), a
total distance of 6,350 feet. The greenway would be constructed on onc bank
only and would include a four-foot wide bituminous surfaced trail for biking
and walking and would also include periodically spaced picnic tables and

T ) Two picnic sites have been located in the vicinity of
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SACCO-P ’ 16 June 1977
Refer to: P/N 77-5A-217
(Leith Creck Flood Control Project, Laurinburg, North Carolina)

Carver Street behind a complex of low rent apartments and in the vicinity
of McKay Street near the elementary school and playground. Each picnic
site would contain two tables and onec trash receptacle. Park benches would
be located at road crossings where picnic sites are not planned in order

to serve pedestrian traffic from the trail and from each respective road.
Ornamental shrubbery would be planted in appropriate locations to beautify
the greenway parks.

The purpose of the Leith Creck flood control project is to provide
flood protection for existing structures located within the floodplain
of Leith Creek in the vicinity of Laurinburg and East Laurinburg, North
Carolina. Primary benefits resulting from project construction result
from the reduction of flood damages in residential areas. Additional’
recreation benefits would accrue from development of the Greenway Park.

Large scale drawings of the proposed project are available for
review in the Charleston District Office, Charleston, South Carolina.
Disposal areas are located adjacent to the creek and would be shaped
and landscaped to blend with the natural setting. Disposal areas would
be on one bank only. Total excavated material for the entire project is
estimated to be 34,700 cubic yards.’ Disposal sites have not previously
been designated by the Administrator, Environmental Protection Agency (EPA).

Preliminary review of this application indicates that an Environmental
Impact Statement (EIS) will not be required. An environmental assessment and
negative declaration can be obtained from the Charleston District upon request.

Review of the latest published version of the National Register of
Historic Places indicates that no registered properties or properties listed -
as eligible for inclusion therein are located at the site of the proposed work.
An archaeological reconnaissance of the area was also conducted and no sites
of any significant archaecological value were found. -

This public notice is being distributed to all known interested
parties in order to assist in developing facts on which a decision may
be made by the Corps of Engineers with respect to the disposal of dredged
material in navigable waters. For accuracy and completeness of record,
all data in support of or in opposition to the proposed work should be
submitted in writing to the District Engineer setting forth sufficient
detail to support convictions. Any person who has an interest which
may be affected by the disposal of dredged material may request a public
hearing. The request must be submitted in writing to the District Engineer
within thirty (30) days of the date of this notice and must clearly set
forth the interest which may be affected and the mamner in which the
interest may be affected by the activity. All submissions should be
made to the U. S. Army Engineer District, Charleston, P. 0. Box 919,
Charleston, South Carolina 29402, in time to be reccived on or before

12 O'CLOCK NOON, MONDAY, 18 JULY 1977

HARRY S. WILSON, JR.
Colonecl, Corps of Engineers
District Engineer
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PUBLIC WORKSHOP

ii 1. This section presents a transcript of the public workshop held at the ' o

: Scotland County Courthouse in Laurinburg, North Carolina, on 20 November 1975. )
f Approximately 60 persons attended including local property owners, local
business representatives, county and municipal government officials and repre-
sentatives of various state agencies.

2. The workshop consisted of an introductory session to inform the public of ' ° \
the purpose of the workshop and to briefly describe the flood problems on o]
Leith Creek and possible solutions. Following this session, the people attending } . )
were divided into four smaller groups. Each group selected a moderator to '
report their groups findings and conclusions. The small groups provided individ-
uals the opportunity to make any statement they desired and to openly discuss o
N . : . . . ) °

any questions they had concerning the study, including technical, economic, j
ecological and environmental matters. Following the allotted period for group

discussion, the people were reassembled to hear reports of the group moderators.

3. In order to provide a complete documentation of the workshop the following ' - o
items have been included in the order listed: ;“”“”.““""1
- 4
a. Announcement of Public Workshop .
b. Mailing List 7
S i e e e
ii c. List of Attendees ; o '
X d. Transcript of Workshop
e. Subsequent Correspondence
) (]
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DEPARTMENT OF THE ARMY 1
CHARLESTON DISTRICT, CORPS OF ENGINEERS
PO BOX 919
CHARLESTON, 5.C. 29402

- - d
® ®

SANGP-F 6 November 1975 e
) T
] ] ,
® ®

The City of Laurinburg, North Carolina, and the U. S. Army Corps of
Engineers request your presence at a public workshop concerning .
possible flood control alternatives for Leith Creek, Scotland County, “ :
North Carolina. The workshop will be held on 20 November 1975 at
7:30 P.M. in the Scotland County Courthouse.

Under the provisions of Section 205 of the 1948 Flood Control Act, as
amended, the Corps of Engineers has initiated a detailed study of the Lo
flooding problems on Leith Creek in response to a request for such a S e e
study from the City of Laurinburg. The detailed study has progressed = o
to the point that a public workshop is required to discuss problems ol
concerning flood control alternatives in the study area.

The purpose of the workshop is as follows:

a. Inform the interested public of the current status of the
detailed study on Leith Creek.

b. Discuss the existing flood problem and potential alternatives ST

to alleviate flood damages. ) e
. o [

c. Provide an opportunity for local officials to express their
views on the problems and possible alternative solutions; and -

d. Provide the general public an opportunity to openly voice
their views and to assist in formulating the best flood control pro- -
ject to meet national and community needs. ° °

\UTIO
Q‘C\O Y O’O
<
2 Z
S m
[ 2 ] K ®
Y - ) 2
'l") S A A ﬁ’& 2 C
yar
-t ,)76 ‘1916
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SANGP-F 6 November 1975

You are urged to attend this workshop and contribute to the planning
of a possible Leith Creek Flood Control Project.

Sincerely,

DUy S e S

HARRY S.“WILSON, JR.
Colonel, Corps of Engineers
District Engineer
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MAILING LIST

FOR

NOTICE OF PUBLIC WORKSHOP
LEITH CREEK FLOOD CONTROL PROJECT,
SCOTLAND COUNTY, NORTH CAROLINA

NOVEMBER 1975

CONGRESSIONAL

U. S. Senate (North Carolina)

#tonorable Jesse Helms
United States Senator
Washington, D. C. 20510

#Honorable Jesse Helms
United States Senator
1513 Caswell Street
Raleigh, N C. 27602

#Honorable Robert Morgan
United States Senator
Washington, D. C. 20510

#Honorable Robert Morgan
United States Senator
P. 0. Drawer 2719
Raleigh, N. C. 27602

U. S. House of Representatives (N.C.)

#Honorable W. G. Hefner
House of Representatives
Washington, D. C. 20515

#Honorable W. G. Hefner
Box 698
Kannapolis, N. C. 28081

# - Copy of Mailing List Furnished

{ ) - Copies of Notice Furnished
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FEDERAL AGENCIES

Water Resources Council

Director

Water Resources Council

Suite 800 .

2120 "L" Street, N. W.
Washington, D. C. 20037 (4]

Environmental Protection Agency

Regional Administrator
Environmental Protection Agency

Suite 300
1421 Peachtree Street, N. E.
Atlanta, Georgia 30309 (12)

Environmental Protection Agency
Suite DD-509

Merchandise Mart

2500 East Independence Boulevard
Charlotte, North Carolina 28205

Department of Agriculture

The Administrator

Soil Conservation Service

U. S. Dept. of Agriculture
Washington, D. C. 20250 (7)

State Conservationist
Soil Conservation Service
Raleigh, N. C. 27602 (5)

District Conservationist
Soil Conservation Service
P. 0. Box 247

Laurinburg, N. C. 28352
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Department of the Army

#Chief of Engineers
Department of the Army
Washington, D. C. 20314 3)

##Board of Engineers for Rivers and
Harbors
Tempo C Building
2nd & Q Streets, S. W.
Washington, D. C. 20315

Director

Coastal Engineering Research Center
5201 Little Falls Road, N. W.
Washington, D. C. 20016

#Division Engineer

U. S. Army Engineer Division
South Atlantic

510 Title Building

30 Prvor Street, S. W.
Atlanta, Georgia 30303 (2)

Department of Cormerce

Water Resources Coordinator
Department of Commerce

6010 Executive Boulevard
Rockville, Maryland 20852

Re~ional Director

National Marine Fisheries Service
U. S. Department of Commerce

144 First Avenue South
St. Petersburg, Florida 33701
Area Supervisor

Water Resources Division

National Marine Fisheries Service
Beaufort, North Carolina 28516

Maritime Administration & Chairman
U. S. Department of Commerce

Room 3059

General Accounting Office Building
5th & G Streets, N. W.

WP — —— ol

Department of Commerce (Cont'd)

Assistant Secreta.y for Econonmic
Development

Department of Commerce

Washington, &, <, 20230

Regional Director for FEconoric
Development

Southeastern Regional Office

904 Bob Wallace aAvenue, S. W,

Huntsville, Alabama 35801

The Director

National Ocean Surveyv

National Oceanic & Atmospheric
Administration

U. S. Dept. of Commerce

Rockville, Maryland 20852

Atlantic Marine Center
National Ocean Survey
439 West York Street
Norfolk, Virginia 13510

Dept. of Health, Education & Welfiar.

The Surgeon General
USPHS/DHITW

230 Independence Ave., S. w.
Washington, 2. ¢, 20201

Regional Director

PHS Region TV, HiEW

50 Seventhl Street, N, F.
Atlanta, Gecrgia 30327 (40

Department of the Interior

Repional lirector

National Park Service

U. S. Dept. of the Interior
3401 Whipple Street
Atlanta, Georgia 30344

Regional Director
Bureau of outdoor Recreation

Washington, D, C. 20548 Department of the Int-rior
810 New Walton Building
Atlanta, Georgia 30303
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I
Dept. of the Interior (Cont'd) “he Monerable Luther J, Britt., Ir.
603 W. 25th Street
Regional Director Jusperton, Y. C. 28358
Bureau of Sport Fisherics & Wildlife .
] usnI STATE OFFICES NORTH CAROLINA L
b 17 Fxecutive Park Drive, N. E.
Atlanta, Georgld 3343298 Mr. James Lo Harrington, Jr. 5
Secretary
Field supervisor bepartment of Natural & Foonomie S
. Bureau of Sport Fisheries and Resource s -
' ildlife b. 0. Box 27687 ®
' U. S. Fish & Wildlite Service Raleigh, N. €. 27611
' 310 New Bern
. Raleigh, North Carolina 27601 Mr. Dan Blue
g Water Resources Planning
Department of Transportation Department of Nuatural & fceonomic
Resources ®
Administrator P. 0. Box IT76h7
Federal Highway Administration Raleigh, N. C. 276l
U. S. Dept. of Transportation
300 Seventh Street, S. I. Mr. Clyde P Patton
hashington, D. €. 20591 Executive Dircctor, Wildlife .
Resources Commission ®
Postmasters P. 0. Box 27687
[ Raleigh, ~. €. Z2Toil
Postmaster
| Laurinburg, N. C. 28352 Mr. Thomas G. Harton, thaimmun :
: N. (. Water Plan Coordinating - e ean
NORTH CAROLINA STAIE GOVERNMENT Committee e
# P. 0. Box 27687
{ #ilonorable James L. Holshouscr, .Jr. Raleigh, ~. C. 27611
Governor of MNorth Carolina
Administration Puilding Mr. Stephen G. Conrad, Director I ‘
Raleigh, N. . C. 2761l Uivision of Resource Planning . i e
& Lvaluation L
lionorable James B. Hunt, Jr. P. 0. Hox 27687
Lleutenant Governor of North Carolina Raleigh, . .. 27611 R y
Administration Building SRR
Raleigh, N. (. 27611 Mr. b L finbbard, Director R
Division of knvironmental '
The Honorahle Jumes B. Garrison Managuient ® L
Albermarle, North Carolina 28001 P. 0. Box 27687
Raleigh, . (. 27ull
The !{onorable Joy .J. .Johnson ]
Fairmont, North Carolina 28340 Mr. Ld McCoy, Birector
Division of Marine Fisheries -
The Honorable David Parnell P. 0. Box 769 L ®
Parkton, North Carolina 28371 Morehead City, N. (. 28557 o
The Honorable MMary H. Odom Mr. Jacob Koomen, Director :
wagram, North Carolina 28396 Division of Environmental Health
. Services
The Hornorahle llenry WW. Oxendine Cooper Memorial iHealth Bldg. e 4 g .-
Pembroke, North Carolina 28372 Raleigh, N. €. 2760C —_:f:zsi;jrif
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1
STATE OFFICES NORTH CAROLINA (Cont'd) LAURINBURG CITY GOVERNMENT ]
Mr, Iroy \. Doby, Secretary #Honorable W. Charles barreit
Department of Transportation Mayor City of Laurinbury
G Highway Safety P. 0. Box "86 - .
Highway Building Laurinburg, \N. (. 8382 ' b
1 South Wilmington Street o]
Raleigh, N O 27011 aMr. F. G, Vandenbars e

Mr, Robert bo sStivne, Director

Pivision of \rchives and Histroy

N. . Department of Cultural
Resources

Raleigh, N. C. 27611

My, Bruce L. Lentz, Secretary
Department of Administration
\dministration Building
Raleigh., N. (. 17611

Mr. Edwin Dechard, Director

Office of Intergovernmental
Relations

Administration Building

Raleigh, N. C. 2761l

SCOTLAND COUNTY COMMISSIONERS

William (Bill} Morgan
Rlue's Farm Road
Laurinburg, N. C. 28352

Or. Jdames Mitchener
r. Q. box 1599
Laurinburg, N. C. 28352

Wibert McoMMillan, Jr., Chairman
Rt. 2, Box 253
Daurinburg, N. C. 28352

sl

vd Nichols

n Circle

Par
caur:inburg, N. C. 28352 .

FIN @)

Taniel Shaw
L1, Box 265
aaoran, N.oUL. o 28396

Harold Morris, Jr.
Morris Funeral Home
122 Mokay Street

\

caurinburyg, NooU.

8]
[0 o}
|92
(@3]
tJ

L r. Como . Gabson, Jr.

oL 28343

LAURINBURG CITY COULNCITL

City Manage: O
P. 0. Box "bdu S
Laurinburg, N. U 2350 S TS

Samuel G. lLittlejohn
218 Center Street

- . e = E
Laurinburg, ~. L. 28360 - !
o
;
Mavor Charles Barrett
739 Richmond Street
Laurinburg, N. (. 28352
R. F. McCov = 4
502 W. Church street o
Laurinburg, N. (. 12350 ]
Donald W. Barrett ]
817 W. Church Stree: 4
Laurinburg, M. . 28350 - -v.~~—u4
- L

Ernest Daniels
330 E. Covington >treet

Laurinburg, ~. C. 28350

J. E. Mitchell (John:
~15 Atkinson Street

Laurinburg, N. (. 28352 1
LAURINBURG MAYOR'S CITiZi'e __; ;n.[._i
ADVISORY COMMITTLY ST

Dr. Lamar Brooks : . P
829 Gilchrist Street S e
Laurinburg, N. €. 28350 . -

A s .

Mr. Craig [1lis LT
Munbar Drive '." 1
Laurinburyg, . . e o0 4

Mrs. James Hogue
210 Dixon Street
Laurinburg, N . 28500
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LAURINBURG MAYOR'S CITIZENS

ADVISORY COMMITTEE

Mr. James E. Gales
308 Douglas Street
Laurinburg, N. C. 28352

Mr. Joe 1. Jordan
P=2lden Street
faurinburg, N. C. 28352

. Juames A, Pierce
Aberdeen Road
I aurinturg, N O, 28352

.. <w. sSnowdon
Tl My Street

Paarinburg, N 0L 28352

.
a T Wweayier
oL rive .
Caaminiurg, N O 28352
Yl ames David

e leh street
Cacnitaiaryg, N.ooo. 0 28382

v MLosay
Stewartsville Road
caurinbarg, N C. 28332

Mr. eorge JJacobs
b street
Pavrcinburg, N. C. 0835

[}

i

S, Sam Mofnnis
tanes Street
Saursnburg, N.ooO. 183512

“re . stagellan Robinson
Noaseville Street
Saurinburg, N. C. 28352
M wade terry
¢aledenia Road
uriaburg, v €. 28352

Mrs. fGladvs Koberts
Zo= tlaple Street
Larinburg, N. C. 28352
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EAST LAURINBURG CITY COUNCIL

Mayor William C. Clarke
438th Street
East Laurinburg, N. C. 2835:

Wiley B. Haire
2nd Street
East Laurinbury, M. G, 28550

Ralph L. Wagner
8th Street
Fast Taurinburg, N. 0. JHESD

J.ooAL Hardwick, T
58 Oth Strect
East lLaurinburyg,

COMMUN ICATI0NS

Honald w. Curt:
WEWO-Maxton ihglvy
Laurinbury, N. . I35 L
James Milligan
Laurinburyg Exchai ¢

211 Cronily strect _
Laurinburg, N. €. 23550

weorge rhillips
MLNC-Moody Grass Hild
Laurinburg, N, O. 0 =550

i

Biick Brown

Fayetteviile Observer
hachovia Building
Laurinburg, M. . 28352

Property Ouner: Adjolning 5.t

Marial, Motlelland, bst.
Bex 1ol
Lanrinbuy g, o~ G 28350

CoY. Jone., et
Aox Uil
Laurinburyg, N G. S350

Westminister ireshyterian  naro.

MeGirts Bridge Road
Laurinburg, N. . In350

Charles It. Allen
No Address
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i Property Owners Adjoining Leith Creek (Cont'd)
: Hattie Florence Jones Silas Fields § Marsha hooten
330 Dickson Street Rt. 2, Box 352
Laurinburg, N. C. 28352 - Laurinburg, N, C. 28352
J. Kelly Pearson Flovd W. Nichols
P. 0. Box 87 P. O, 3ox 7R3
Laurinburg, N. C. 28352 Laurinburg, N. 0. 28352
Magaline Thompson Mary A. Campbell
710 S. Pine Street 603 Midland Wway
Laurinburg, N. C. 28352 Laurinburg, N. . 28352
Ruth Jones C. D. Morris-lizzie Wjilli.n-
235 Alcott Street 231 McCallum Street
Locka, M. J. 14218 Laurinburg, N. C. 28352
Rolund C. Bowver Frank McQuuige
211 Bowyer Drive Rt. 4, Box 9
Laurinburyg, N. C. 28352 Laurinburyg, N. (. 2B5LC
Franklin C. Bowyer John S. Roric, Jr.
Rt. 5, Box 18-A 1665 S, Main Strect
Laurinburg, N. C. 28352 Laurinburg, . 7. 283550
James B. Jackson James Franklin Smith o __;;
Box K-3 Kiser Road 307 Emory Street ) 4
_ Laurinburg, N. C. 28352 Laurinburg, N. C. 28552
| R
] North Amcerican Acceptance Corp Sadie Janc Faulk IS
. 1720 Peachtree Street 303 Emory Street R 1
Atlanta, Georgia 30309 Laurinburg, N. . 5500 ST L
h i ' ® )
Robert Scott Louis P. English -
301 Fmory Street Drawer 1508 ]
f East Laurinburg, N.C. 28352 Laurinburg, N. €. 2830 .
{ 1
Beulah ‘dams Eugene K. Ritch v
‘. 612 . «ovington Street Rt. 1 ' e
L Laurinburg, N. C. 28352 Laurinburg, N. €. 28352 )
-, Joe L. lee Clarence McPherson ) [
= Rt. 5, Box 22 Rt. 3, 01d Maxton Road 3
- Laurinburg, N. C. 28352 Laurinburg, N. C. 28352 1
) o j
John Russell J. C. Pate ' R
2304 Montrose Avenue General Delivery &
Winston Salem, N. C. 27105 East Laurinburg, N. C. 283sl ]
. Mrs. Victor Caldwc.l, Heir of Dr. w.C. Luther J. Faulk
o 329 M. Ouk Street General lelivery ' ® ]
Statesville, N. C. 28677 East Laurinbury, N. C. 2X4: y
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° .
| Property Owners Adjoining Leith Creek (Cont'd)
Denald Clear Henry Martin
Buon 1303 Rt. 1 Indian Trail
Laurinburg, M. €. 28352 Killeen, Texas 76541 '. ®
'
' walter Cooper Atlantic Acceptance Corp.
Rt. ! 523 5. Main Street
Mecal!, S, J.0 28570 Salisbury, N. . 27263
Ishmael Maddox Z. V. Pate, Inc. ° °
| Fas* Laurinbuvg, N. C. 28352 127 Fairly Street
Laurinburg, N. C. 28352 .
; Z. V. Hern ]
; J049 Fairly Street McNair Investment Co.
- Laurinburg, N. £, 28352 127 Fairly Street )
; Laurinburg, N. C. 28352 ° ° 1
i farolina Domestic Cas Co. i
! Box 949 Ned V. McRae-Mattie McRae )
ﬁ laurinburg, N. U. 28352 Rt. 4 Aberdeen Road
} Laurinburg, N. C. 28352
oo suano Col s
Bon 152 Woodrow Feele ® ° |
Cawe onharg, V.0 28352 % Mrs. Richard Brock
Rt. 4, Bex 29A
oo walters Laurinburg, N. €. 28352 _
239 AMoerdeen Road 9
facsipbur,, N €. 28352 Austin Hatcher ]
119 Gretchen Lane ‘e e
J. t. King Greensboro, N. C. 27410 : ]
. Rt. 1, Box 15 Tl
[ Paursishurg, N C. 28352 d James 1i. Peden :
S . Box 25
: Mrs, o oworis lawrence Wagram, N. (. 2830U " 3
.»0 % Horseback Trail , e
Vienne, Va. 22180 OTHER AGENCIES AND INDIVIDUALS
- <amuel Ray McCormick Mr, J. Robert Gordon, Prexider: ]
‘ Sox 1026 Laurinburg Scotland count: |
i iaurinburg, N.oC. 28352 Chamber of Commerce ;
P. 0. Box 1296 ® o
James L. Campbell Laurinburg, N. C. 28352 !
15 Phillips Drive L
iaurinburg, N, Co 256352 Mr. A. B. Hater, Chalrnan s
1 (Planning Board) L
Jessie Strickland Locklear P. 0. Box 655
. blvie 5. Troublefieid Laurinburg, N. (. 28330 P ™
tast oLaurinburg, N €. 28352 . .
Mr. Leroy Marks, Chairman (5.otl. Lo
Ruth scott County Planning Board) Tl
tast Laurinhurg, N. €. 28352 Fredrick Avenue

Laurinburg, N. €. 28352
*feases to Lumbee Timber Co.

Box 747
Laurinburg, N. C. 28352
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OTHER AGENCIES AND INDIVIDUALS

Environmental Policy Center
224 C. Street, S. E.
Washington, D. C. 20003

Mr. lenry M, Zeller, Chairman
National Water Resources Commission
Sierra (Club

152 East San Mateo Road

Santa Fe, New Mexico 87501

Coastul Plains Center for Marine
Development Services

1518 Harbour Drive

Wilmington, N. C. 28401

Col. H. W. Dinkins, U.S. Army Retired
407 Leton Drive
Columbia, South Carolina 29210

Mr. Darryl Wiley
Conservation Chairman
Sierra Club

123 Owl's lane
Ailmington, N. C. 28401

Conservation Council of North Carolina
1813 N. Main Street
High Point, N. C. 27260

North Carolina Wildlife Federation
Turner W. Battle, Executive Director
P. 0. Box 948

Rocky Mount, N. C. 27801

Mr. James N, Willis III, Chairman
Environmental Resource Commission
Atlantic Beach, N. C. 28512

Mr.o S. T. Watson

Division Engineer

Seaboard Coastline Railroad
807 tast Bay Street
Florence, S. C. 29501

[. C. vuerrant
2209 Malvern Road
Charlotte, N. C. 28207

td Bradley
3115 Stanhope Avenue
Raleigh, N. C. 27607

Mr. Bill Jones, General Manaie:
Laurinburg & Southern Railro.ud
204 Railroad Street

Laurinburg, North Carolina 2835

Mr. John V. Hightfill, Fxcontis
Lumber River Council of = wer.
West 5th Street

Lumberton, N. C. 28352
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R. 6. Wright

Vary A, Campbell

=i Cermiohous

Tobert 2. Cooper

‘iz, Magellan Robinson
I Rogers
frirvslel Smith
ot Twanson
;

Clandenberg

o UL Yamnler
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140 Round About Road
Southern Pines, North Carolina

Box 786
Laurinburg, North Carolina

211 Bowyer Drive
Laurinburg, North Carolina

325 Halifax Street
Raleigh, North Carolina

603 Midland Way
Laurinburg, North Carolina

310 New Bern Avenue
Raleigh, North Carolina

801 King Street
Laurinburg, North Carolina

302 W. Church Street
Laurinburg, North Carolina

P. 0. Box 1213
Laurinburg, North Carclina

P. 0. Box 152
Laurinburg, North Carolina

Rt. 3, Box 227
Laurinburg, North Carolina

Box 494, St. Andrews College
Laurinburg, North Carolina

Box 786
Laurinburg, North Carolina

P. 0. Box 1782
Laurinburg, North Carolina

Rt. 1, Box 200
Ilaurinburg, North Carolina
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GROUP U4:
Dan Blue P. 0. Box 27687
Raleigh, North Carolina - o
Louis A. Chalmers, Jr. Box 786
Laurinburg, North Carolina Ce
William C. Clarke Mayor S
East Laurinburg, North Carolina .'
James G. Gales
Henry H. Jordan P. 0. Box 1067
Aberdeen, North Carolina
Leroy Marks Box 415 L
: Laurinburg, North Carolina
Henry F. Milaurin Box 152
Laurinburg, North Carclina
John Mitchell Box 786 L
Laurinburg, North Carolina
Peggy Morrison Box 365, St. Andrews College
Laurinburg, North Carclina
Dennis R. Ramsey Suite 714, Wachovia Building e
Fayetteville, North Carclina DU
Oval Richie : 1402-C Plaza Terrace
Laurinburg, North Carolina
Cladys C. Roberts 208 Maple Street ..
Laurinburg, North Carolina S
John T. Rogers McNair Investment Conpany
Wade P. Terry P. 0. Box 1174 ”
Laurinburg, North Carolina d
Barbara Winn 605 Peden Street o
Laurinburg, North Carclinag o
®
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TRANSCRIPT OF PUBLIC WORKSHOP
HELD
SCOTLAND COUNTY COURTHOUSE
LAURINBURG, NORTH CAROLINA

20 November 1975

In accordance with authority contained under Section 205 of
the 1948 Flood Control Act, as amended, and as authoriz.d

by SADYR 3rd Indorsement dated 21 November 1972 to a letter

from this office dated 11 July 1972, subject: Reconnaissance

Rerort, Leith Creek, Scotland County, North Carclina, the
District Engineer has been directed to conduct a detailed
investigation of Leith Creek in order to determine *he feani-
bility of flood control techniques.

L
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]
)
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3
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]
Lo A
T
° K ® .
Appendix 2
B-16
) [ ) ) ) ) ® ® o ) ) ) ) ) ) ° ) [ )




The meeting was called to order by Charles Barr=tt, Mayor of the : .-

City of Laurinburg. Mayor Barrett presented Colonel Harry S. Wilson, Jr.,

District Engineer of the U. S. Army Engineer District, Charleston, to preside

over the workshop.

COLONEL WILSON: Ladies and gentlemen, I would like to welcome each ;Lf7j%€;ij
of you to the workshop on Leith Creek. The purpose of this workshop &:i:r".t
is to present to you various alternative plans for reducing flood

damages on Leith Creek, and to elicit your assistance in evaluating and

selecting the most desirable plan to meet national and local needs. ’ 1
(SLIDE 1). I am Colonel Harry Wilson, District Engineer, Charleston
District, U. S. Army Corps of Engineers. At this time I would like to
express my appreciation to the City of Laurinburg for making arrangements
for this meeting and to Scotland County for allowing us to use these
facilities. Now I would like you to meet other members of the Corps

of Engineers team participating with me in the workshop. These members

are: Mrs. Charlotte Murray, my secretary; Mr. Bob Barnard, Public

a4 Ao el

Affairs Officer; Mr. Ed Meredith, Chief of the Project Planning Branch;
Mr. Steve Morrison, Biologist in the Environmental Branch and Mr. David
Harris, an engineer in the Small Flood Control Section.

In order that we may have a complete list of those participating
in this meeting, will you please fill out the attandance card handed
you at the door, if you have not done so already. If you did not get

a card, please raise your hand and one will be given to you.

As T mentioned earlier, the purpose of this meeting is to discuss

solutions to the flooding of Leith Creek. A reconnaissance study was
then made which affirmed that flcod control measures were needed and :;.;2;;1,‘
NOIE: Slide descriptions contained in Exhibit 1 : o
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appeared to be qualified for Federal subsidy. Based on the findings

of the reconnaissance study, a detailed project study was authorized

and is now being accomplished under authority contained in Section o
205 of the amended Flood Control Act of 1948. This authorization

enables the Chief of Engineers to construct small flood control type

mojects which must be camplete within itself, econamically justified ®
and cannot exceed a Federal subsidy of more thar one million dollars.

Initiation by a local sponsoring organization is a necessary

ingredient to federal participation in a local flood control project ®

e o an an o e e

of this type. The local sponsor, which in this case is you, the City
of Laurinburg, must furnish all lands, easements and rights-of-way
required for project construction. In addition you are responsible for o
the relocation or modification of all utilities and highway bridges
necessary for the project. Once construction is camplete the project
is turned over to you the local sponsor who assumes responsibility for . )
its "eirtenance.
Teot's tale a look, now, at lLeith Creek (SLIDE 2). As may be seen

on the slide, portions of the flood plain are located within the city .®

limits of Laurinburg and East Laurinburg. Development within the
flood plain is generally residential with scattered commercial and : ‘;’f'”

public properties. An estimated 65 residential and 17 cammercial ® L

E |
buildings are located within the flood plain. In addition a school jf
and playground are also subject to flood damages. ‘.L

Average annual flood damages associated with high waters from ® . o .;

Leith Creek are estimated to be $23,500. These damages include an

PO

estimated $17,200 residential, $9,900 cammercial and $1,400 public
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properties. These figures are discussed in the brochure handed oo p
you as you entered tonight (SLIDES 3, 4 and 5). Each of these pictures : '2
illustrate previous flood condtions on Leith Creek and resulting flood " ;" )
damage.
I am sure that you are aware that there are numerous ways to ~;
reduce flood damages along a stream. Possible solutions, however, '

may be divided into two broad categories - structural and non-siructural

solutions. Structural measures are designed to modify floods by

altering the natural environment and include alternatives which reduce f e
flood elevations, divert floods, change the timing and duration of

floods or restrict floods from portions of the flood plain. Non-struztura:

measures, on the other hand, are designed to modify flood damage

susceptibility by adjustment in the pattern and mode of land use, by

“f LAl nte s g
.
-
.
PO O

development policies and by assistance to affected individuals. R
P

Alsc combinations of structural and non-structural measures are possible. e 4
. . e e . 1

First, let's look at non-structuril alternative zoning, subdivision . 9
regulations and building codes caould be developed on the basis of )
PP >

flooded areas. .nese ordinances, if adopted, would repgulate development ' . 4

of the flood plain by restricting the type and location of future
develorment. Parks and other types of ddevelopment which would not
impede flow nor be easily lamaged may be permitted.  Residential,
comercLil, and industriail development could be permirted in areas
~ubject to flooding 1f they Aid ot serivisly impe le flowage and if
conatructed o flood procfel to rrewidle protection to the leved

apec] fled by the regulating agencoy involved,  This tyre 0! non-

srrucrural measure 15 effective 1 rodacing damages to Dinpe Jewe] soneos
bt will not improve the fiood problems for exicting levelobment.
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Another non-structural alternative would involve the flood
proofing of existing structures. Tlood proofing is primarily the
responsibility of the individual property owner. In the case of Leith
Creek, however, the cost of flood proofing in many cases could exceed
the value of the structure. If this happens, then the alternative
of relocating the structure may prove more beneficial. If not, then the
relocation of the occupants and the demolition of the structure would
be the only remaining alternative.

During our study, a non-structural alternative consisting of a
combination of flood proofing and relocation of structures subject to
flood damage was studied in detail. Structures which could not be
flood proofed or physically relocated were to be demolished with the
owner being reimbursed for his property or given comparable property
elsewhere. Estimated first cost of this altermative was $700,200.
Translated into economic language this means the average annual costs
of $45,200 exceeds the annual benefits of $23,500 and yields an
unfavorable benefit-cost ratio of 0.52. Therefore, this alternative
could not be recommended for federal support due to the lack of
economic justification.

Having reviewed the non-structural alternatives we then considered
the structural solution in which three alternatives were examined.

First, there's the structural alternative of constructing a

flood control reservoir (SLIDE £), Reservoirs temporarily store

storm runoff until the water can be safely released thereby reducing

the peak stages downstream. There are, however, no suitable sites R

in the Leith Creek basin which could be developed for this purpose.

Therefore, no further study was made of this alternative.
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Next, there's the alternative of preventing the overflow of creek ’ ;
banks through the use of dikes or levees. Problems associated with the ]
numerous road crossings and with interior drainage makes this type of T L4 )

improvement economically infeasible.

Finally, there's the alternative of (SLIDE 7) channel conveyance

improvements. This alternative consists of various modifications to the
existing channel which basically improve the capability to carry the flow.
Such modifications include: cleaning, deepening, widening, and/or channel
realignment. Channel conveyance improvement appears to be the only feasible ‘ ® 1
solution to the flooding problem along Leith Creek.

Please refer to your handouts as I briefly describe each channel
conveyance improvement studied (Appendix 2). ~ ® 1

In our efforts to identify the most feasible channel improvement
alternative, five plans were considered. All five plans are similar in
that each calls for the removal and/or replacement of the McKay and Carver - 7—.‘
Street bridges. Each plan also recommends that improvemant begin at the
Laurinburg and Southern Railroad immediately upstream of the fertilizer plan*
road and extend upstream a distance of 1.97 miles to the Gill Street crossinrs. . o Mm;
Longer reaches of channel improvement were consideved but were not economical’-
or environmentally justified.

Plan I calls for widening, deepening and cleaning of the existing

channel. Deepening would be as much as 4.0 feet. Width of the channel

I

bottom would be 35 feet in that reach between SR 1645 crossing and

Ak 4 4

Church Street and 30 feet above this to the upper project limit at
G111 Street. Plan I also recommends modification of the L&S railrad

culvert immediately upstream of McKay Street (railrnad modifications

4
e
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MY S S Y]

Appendix 2
B-2T1

C N T AT R AR A S R

- R R P N e e e S
POV AP P I P S I IR AP PRI AP AR




o
are a rFederal cost). This alternative, if constructed, would reduce
the maximum stage of the 100 year flood by about 2.9 feet. As shown )
; on the table in your handout, the estimated first cost of this plan is .~_
3289,600 ~f which $114,600 is a non Federal cost which must be bourne f;f
by the local sponscor. Annual charges including maintenance are estimated ;»f
. at 520,300 while annual benefits are $22,200. These values yield a benefit .
to cost ratio of 1.09.
? Plan IT is similar te Plan I in all respects except for the width
| of channel excavation. Widths for this plan range from 45 feet in the ¢
lower reach to 40 feet in the upper reach. Utility and bridge modifica-
tions are the same as called for in Plan I. If constructed, Plan II
would reduce the maximum stage of the 100 year frequency flood by about ¢
3.3 fecet. Lstimated first cost of this alternative is $321,300 of
which 5114,900 is a local cost. Benefits and annual charges,including .
maintenance, are each to be about $22,400. This yields a benefit-cost ¢
ratio of 1.0.
Plans IIT and IV vary from Plans I and II respectively, in that o
they do not recammend any significant deepening or modification to the ,, ° _ :
L&S Railroad culvert. Plans IIT and IV generally follow the existing _f:; fﬂ
channel bottom and recommend only cleaning and widening. Highway bridge ) ; | : E
modifications and utility modifications called for are the same as * o ° ,:1
;1 the previously discussed plans. llli 3
Plan ITI recommends bottom widths of 35 feet in that reach -ifii ?
® ®

between the downstream project limits and N. Main Street and 0 feet

trom that point upstream. This plan would reduce the 100 year flood

olewvat ion by approximately 1.8 feet. FEstimated first cost of the plan

1 5175,700 of which 113,700 is a local cost.  Annual charges are
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sotimated gt 310,900, inclelinge maintenance and benefits at $19,u00,
This vielle 1 penefit t cont ratls of 1,54,

Plan 1YV is similar in all respects to Plan IIT with the oot
AT e eerem widthes, Pl TV recrmnends bottom widths ranging o s
PR v This olan would reluce the 100 year flood =iovar? o
Byogoroximately 2.0 feet. Dstimated first cost of Plan IV s T107,70 °
St owhich 3714,000 e . Joval oost.  Annual charges are estimatodl o e
510070, inclwling maintenance and benefits at 320,500, Thic i1l
bereTit w0 cost ratio of 1.l

The final plan evaluated (Plan V) was designed tc tezt the oioo
of providing a floodway for hipgh flows and avoiding channel oxoys i ior.

4

The plan recomends construction of a 200 foot cleared flnodway *he °

~ntire project length. The floodway would be grassed and mowo: ot

frequent intervals to prevent obstruction to flow. )
This plan also recommends the removal and replacement of bride - " "'. B |
4

ar Mo¥ay and Carver Streets, however, no railroad moxiifications e
recormended.  TTtility modiflcations are the same as recrrmendd o . :
ureviousl discussed plans. T e :

™

arr ¥ wouldd reduce the maximam stage of the 100 year 10 ]
st 1.0 fest, The estimated firss coxt of the plan 10 011,770
ol 115,700 is g local oost. Annual charges of 510,79 e hn e °
rintennes, when aomparesd tooaroaal bonef it of S165,000 vield v oo

tooeoest et L ot (0L96,

Atorthio rime, Dowond' b TiEe to onphasls that any sthractinta s o °®
L
- . - - ~ 1
oo npended ol be decomooried e redirirementt that the 1 s S Lo
S Oy
vicy s wos Doprwert o thy oo by e plain, Thin o N ca T N
-
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for all projects of *his rype in onder to prevent damage to future
development. Also in this veln T would like to commend the City of
Laveinburg for applying for flood insurance and providing leadership
in regulating flood plain development.

working groups.  Thi

93]

orted,  What we have clone 1s broken the cards into four groups.

m~ad the names and you will be dismissed to the various rooms with

5 minutes.)

N

they get their decisinn made.

sroup opinion or 1f you have any other comments or questions, nplease

e sure and bring them ap.

7. 0. STEARNS, JR: T owan vty curprised, actualiv.  We had a most

conld harve Tatesl sy ey eointo the niyht. There are so many
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In a few minutes we are going to divide those assembled here into
givas each I you an opportunity to discuss the
»lans presented and express your own ideas. Corps representatives will
be avallable to answer any 1iestions which you may have. We particularly
encourage you to assess all project effects including environmental and
sxial.  Zach group is reguested to select a moderator who will report

their groups findings and conclusions. Minority viewpoints may also be

Corps representatives to discuss your plans. (Names are alphabetized

in oroups in List o0 Atterndecs.  Zroups were in conference for approximately

Ladies and gentlemen, Croup IIT is still coming up with a majority

vote, I told them we would go ahead and start and they can join us when

Croup I - the spolosman or moderator.  You nct only can give your

interesting disoansion., W hwrl A povad proup. The discucsion 1othink

pamifica-Toms e oo thine that redliy o all o s Dotk nweed 1o he bettar
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®
informed. We had a very diverse and well informed group, I t@.oh-
We had good representation from the city which of course is oo °
interested in this. We had a good representation from the ervli
i' people, I think which is a good sign and others in this groun w r L
h spoken and had definite ideas and opinions which I thought wers .. '
and taken well. We considered all these plans thoroughly T thi:
the majority of us felt that the Plan IT was the best plan. For tho
- there are some factors against it we felt that the overriding {ac:
& .
- which sold us on Plan IT i3 the efficiency standpoint. We felt +hu:
: was a more efficient plan than were the others. Those that were
3
i opposed to it were in favor of Plan IV from a strictly envircnme: sl
) °
i standpnint. That was the findings of this group. As I zaid, a1
- us enjoyed it and we could spend a whole lot more time on it. Thul
vou. - °
COLONEL WIL30N:  Thanks very much sir. Any comments {rom minori:ics T
in the first group? (No response)
How about Group IT. .
CPAIC E. ELLIS: TI'm not sure why they selected me to be the hoad
this group since T knew the least about what was going »n back ther °
mayvbe that's why they chose me. T was impressed by the discus:sio
which we also had of the people who were there knowing what thow
talbing about - how little T did ¥now. 1 think the majority °
probably Like me who did not know enough to come right out an! o
Adeflinite statement as to which one ~f these plans waz the foge
; roceived oo vates in our gronp and Plan Vorecoived & oeste °
Appontis o
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soeveral Deople in our group who were concerned about the ecologyy about
what would happen if we cut down a lot of trees; what it would do to
thz animal and plant life in the area and felt that an environmental
impact study should be made. There was a suggestion which all of us
would like to see investigated further of not proposing a new plan but
the investigation of a possible alternative and that would be to begin
widening the creek from just south or just east of State Road 1603 and
wilening it from that point back to McKay Street. Then, from McKay Street
to i1l Street and snagging the river, snagging meaning removing debris,
stumps, limbs and anything that happened to be there with the thoug.ic
Yeing that i1t would make way downstream for the water within the city

= move on faster and possibly not cause the flooding. Again, that was
iust a recommendation we had. Anybody in cur group have anything to

aid that T have omitted? (No response)

COLONEL WILSON: Thanks very much sir.

Well, I thought we had a hung jury back there with Sroup TII
for a while. Group IIT you are up if you have your thoughcs organirzed

or otherwise we can go to Group IV and come back to vou sir.

WILLIAM WINN:  When we finally voted on the various plans we had €

neonle to vote for Plan 1 and 4 people to vote for Plan T11.

COTONEL WILSON:  Thank you.  Did you have any questions that we 3dn"?

answer In the room there? (Mo response)

How about Group IV?

TS CHALMTRO . T praup had mainly o ot ool quent Dores W [nonnaed
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mainly general questions concerning all five alternatives. I think
one of the major questions that was expressed by the group was why the
improvements would not continue along the SR 1645 in the lower reaches.
I think some of the people in the group have experienced flooding in

that area and have seen the road overflowed and be flooded and they had

questions concerning this. If these improvements were stopped as
planned at the fertilizer road that there was a fear that the waters

once reaching this outlet would have nowhere to go, would back up and

just compound the problem upstream. This was one of the major problems ' - “ »
expressed. Another question that was raised that I can remember is -
how the decision would be reached as to which side of the bank of the L
river the spoil would be placed on and would there be any ecological l . i
considerations or would there just be a dicision that would be reached ";
by some members of the city government and perhaps the Corps of Engineers .

| )

without any real concern for ecology so far as would there or would there
not be a best side for placing this spoil. One final question, I think
a very practical question, is where would the funds come from that the
city would have to put forth? I think from what was said just a few
minutes ago, our group concurred mostly with the second plan with the
suggestion that there be snagging done beyond the fertilizer road down
to 74 By-Pass and that this would help alleviate the fears and problems

with just simply stopping the improvements at the fertilizer road. Did

anyone else have any questions or comments from the group? (A statement
was made from the audience that the group <_iid not vote on any specific
plan.) No, we did not vote. I thought the gentleman that told me it
was the consensus of the group that we did accept Plan II. We did not

actually put it to a vote. I was not aware that we were supposed to do
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this.

COLONEL WILSON: If your group is back there maybe you could get a

consensus. I'm going to be saying a few words while you are doing that.

I just want to clarify one point that came up during some of the
discussions. As far as the environmental impact statements ~ what we
generally do on these projects is make an environmental assessment. By
that assessment we put the project into perspective as to its impact on the
environment and determine whether it has a major significant impact on the
human or the wildlife environment. Also, we get feedback from you in this
meeting. It helps us in that assessment. If we determine that the project
does not have a major adverse significant impact then we don't make an
environmental impact statement. So, again, what helps in that decision is
any comments we get fram you, any comments we get from other organizations
and also our own in-house assessment of the project as we see it.

Those points that were raised as to the downstream end of the channel,
we'll look at again. As we discussed in group discussion, down at that
end is sort of a swamp area. There woﬁld be nothing damaged if we had some
local flooding down there except that the road might get under water.

However, we will look at it again and see if it is possible under certain

project conditions to do something about it. For that matter, we will
re-examine everything that is brought up tonight.

Were you able to get a quick vote back there? (Mr. Chalmers responded
yes.)

As to that point raised on the real estate, we have estimated for
each of the plans, the approximate amount of real estate which would be

needed for the placement of material. The areas have not been delineated
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and it is the responsibility of the city to obtain the necessary easements.
Of course we would work together with them but I assure you there has been
no decision yet as to specific areas for the placement of the material.

LOUIS CHAIMERS: After a quick vote, the majority of the group did vote for

PlanIT as I stated earlier. There was one more point I failed to make

that someone reminded me of - there was a question abcut all five plans
as to whether or not any of them would be feasible. The question was, the

fact that all the plans shown have an average annual benefit of around

from $15,000 to $22,000 - $22,400 being the maximum benefit realized and T
the annual damages estimated existing being a total of $23,500. So the :”i"f
question was raised, that would give a difference of about $1,100 actually :1 -

t e

you would gain in benefits leaving a deficit of $1,100 in actual damages and

then spending, as is shown, an annual cost of $22,400 - that question was :ﬁ;igi-:;q

asked and I'1l pass that on.

COLONEL WILSON: On these costs, and maybe most of you know this already,

this is a fifty year project and we discount our money over the life of the

project - fifty years. We take the cost to build the project and cost of

maintaining the project and discount that amount over a fifty year period a:
a certain interest rate. This gives you an average annual cost for that

project. Now on the benefits we do the same thing. If your annual benefit.
exceed'your cost then you have a project that can be considered. 7The inte::

rate we use now is six and one eighth.

Are there any other questions or comments?

DAVID HARRIS: I would like to comment that the address of the District

is on the back of this brochure and if you should have any further comments

you can send them to us by mail.
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COLONEL WILSON: Or if a question occurs to you later that you wished you

had asked, give us a call.

! QUESTION: What is the procedure after this workshop?
57 COLONEL WILSON: We will go back and look at what you all have input and

then put the detail project report into final form. This, we anticipate,

will take two to three months.
QUESTION: Are you going to come up with one alternative or are you going to
have all these alternatives?

COLONEL WILSON: All these altermatives will be in the report. Alternative

five's benefit-cost ratio is a little bit below one but, as I see it, this
alternative will still be in the final report.

JUESTION: I have a question about Plan V - that would, I think allow some
¥ the area to become a green belt through the City of Laurinburg, is there
somewhere in your specifications and plans whereby you could realize some
recreational or aesthetic benefits that would perhaps bring that benefit

~rost funds?

JOLOMNEL WILSON:  Some activities are allowed on a flood plain if they are
cwmpatible and if they will not obstruct the flow under flood conditions
Such things as parks may be a possibility but certainly not houses or

oommercial buildings. This is a possibility that you have with alternative .. ’ ° )

" that you may not have with the others.
QUESTION: Colonel, I believe you just stated that Plan V was so cheap the j:f:_ PR
Jovernment wouldn't fool with it. Is that right?

COLONEL WILSON: No, Altermative ¥ is marginal on the benefit-cost ratio

and, hence, it is going to be looked at real closely. However, it may

have the least environmental impact and, therefore, is important. Q;v
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DAVID HARRIS: If we have a plan which has a favorable B~C ratio, then there
is a possibility according to our regulations that we could possibly
recammend a plan with a B-C ratio less than one if it had a lot of environ-
mental assets which the plan with the B-C ratio greater than one didn't
have. So, environmentally can have a little weight to carry a project

like that over the hill.

COLONEL WILSON: This is a fairly new possibility now available to us.

Before, the B-C ratio had to be above one or it wouldn't be considered.

Now under the concept of Principles and Standards we also take a look at

the best environmental plan that might solve the problem and even if the

B-C ratio is'less than one it might still be chosen because the environmental
pluses may carry it. That's the reason alternative V is still being considered.

QUESTION: In the environmental assessment, do you look at each alternate

by itself or the whole project?

COLONEL WILSON: We have to assess each alternative. They are all kind of

similar except five, five stands off by itself.
QUESTION: Am I correct in saying that recreational benefits are not
loocked into for the cost benefit ratio in a project such as this?

COLONEL WILSON: Recreational benefits can only be a 50-50 proposition

and can be supported only if the recreational benefits stem directly from
the project, as could be the case in number V.

QUESTION: Will there be a public hearing in which everyone is invited
before a final decision is made?

COLONEL WILSON: We put the detail project report in final form and it

will go up to the Division Office in Atlanta. They will give it a

wringing out and see if it is engineeringly sound and envirommentally
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carrect. If they agree with what is being recommended in the report, it
will go to Washington for approval. At any point along the way, if you

as the sponsor do not like the way the project is going, you as the sponsor
can say stop. We do not plan to have another public hearing before we

forward the report although the report is public information and can be

made available to you.

QUESTION: W¥ell, what I had in mind, is that, as I understand other ‘than

. a brief announcement in the newspaper a few weeks ago, the people who have
F property along the creek - there was no attempt to make a personal
announcement.

COLONEL WILSON: We tried to - we mailed out many public notices.

STATEMENT: I don't believe there was any other than the report several

days ago that there would be a meeting - I don't believe they even gave

a date and time for the meeting. Was that correct?
DAVID HARRIS: I would like to give you a copy of the mailing list
of everyone that was invited.

STATEMENT: I know that but I'm thinking of the fact they might think

this is a project that does effect the whole community and saying that
there would be same value if publicity was made in such a way that
anyone might be able to come and participate.

DAVID HARRIS: We intended it to be so. Newspapers were notified,
television statioﬁs were notified and radio stations were notified.
Congressional representatives were notified; government notified and
state agencies notified. Local sponsors, all of county council and

all these people received invitiations. (See Appendix 3)

STATEMENT: I believe there has been a slip then because it wasn't
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run in the newspapers last night or even this week.
DAVID HARRIS: We notified the newspapers and that's about as far as
we can go. I would like to give you a copy of the mailing list though.

MAYOR BARRETT: Colonel, I believe Mr. Winn is inferring you didn't trvy

to notify the people. These people were notified, Mr. Winn, agencies were
notified. People just didn't come - but T believe this is a pretty good
representation, a good turn out. The only way you are going to get all

to come is to get them by their neck and bring them in. I sorta resent
your inferring that they failed to let people know this meeting was going
to be held.

STATEMENT: I'm just disappointed in the fact that there was no public
notice in the newspaper.

MAYOR BARRETT: There was a public notice, it was in the newspaper.

STATEMENT: Well would you show me. I would like to see it because I have
been looking for it. Other than a general announcement, several days

ago, that there would be a meeting on this date but I don't believe it
even gave the time. As you pointed out, very few people might not come
but in a case as important as this, we should take every precaution that
the public be fully informed of such a meeting. I'm not saying who is

responsible it just hasn't been done. I think the attendance is great

but I think there might be other people who woulid like to have attended.

COLONEL WILSON: Let me put it this way. I'm concerned about getting the

word out to all the people because that is the reason we came on up here. o :ffffx
We are always looking into better ways of getting the word. We give nctice - 4 1
to television stations and it is optional whether they put it out or not. e

Tf you sense there are a lot of people that may be directly affected and
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somehow didn't get the word, I'll be glad to came back and discuss the
project with those people, no question. If you all think of some other
points, be sure to drop us a line or give us a call.

STEVE MORRISON: I would like to clarify one thing that I don't think was

clarified in two of the groups I was attending. One is that there has
already been an environmental assessment made, a cursory environmental
assessment by myself. I have made a comparison of the environmental
effects of each plan; made a list of such things as change in channel
dimensions, the amount of cover that would be effected, disturbance to
bottom, whether or not the cover would be allowed to reestablish; the
effects on the water table; all of these things are formulated in a chart.
These have been considered now, and before the report is made into a form
to be sent to our next higher authority in Atlanta, then Washington, this
assessment will be improved upon and added to. I am waiting now on reports
from the State of North Carolina pertaining to benthic organisms, fish
and things of this sort. So, it is not, as I think might have been
misunderstood, that we will just mention a general description of all
impacts together. Each plan will be given separate consideration from

an environmental standpoint.

COLONEL WILSON: Any other questions?

QUESTION: Will any of these other people here tonight receive a copy of
the environmental assessment when it comes out - is there anybody on that
mailing list that would want to review it and say if they felt it was
adequate and say the project requires an EIS - to comment in such a way?

COLONEL WILSON: You can send in if you wish to get a copy - anybody can.

QUESTION: How will we know it is available to ask for it?
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STEVE MORRISON: We have to make a decision on whether or not we are

i going to issue an environmental impact statement. You may know about

environmental impact statements; there is a mailing list and they are

available to the public. We make our decision based on whether or not,

'. after we make an assessment, we consider the project has sufficient impact
to require an environmental impact statement. That is one reason why you
might have an environmental impact statement issued. The other is public

concern. Even though we may not think the project requires an impact

&t

statement, if public concern 1s great enough, we will issue an environmental
impact statement for that reason. We decide. If we do not issue an

= environmental impact statement, we will issue something called a negative
declaration. This will be sent to people on the mailing list. It will
have 'an environmental assessment and why we think a full impact statemnt

i is not required. Responses can be made to this. After responses are
received we review our assessment and our decision. Then an impact

statement may be made if sufficient concern warrants one.

- COLONEL WILSON: These mailing lists include all appropriate state agencies,
city agencies and county agencies, as the case may be. Also, we send

notices to any organizations, environmental or other type organizations

g that we know are interested in this type of project. Also individuals
have written in and asked that we put them on our mailing list. Sp, if
you don't think you are on the mailing list, drop us a short note and
ask to be put on the mailing list. We'll be glad to.

. Any other questions?

QUESTION: Are the people on the mailing list kept informed of the progress

> . of the project?
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COLONEL WILSON: Our sponsor is the city and we generally keep the city

up to date on it. It would be nice to keep each interested individual
informed but it is an administrative problem. We have maybe a half dozen,
dozen projects like this. Tive, six, flood insurance type projects. We
have three or four major multi-million dollar projects - so it gets to be
an administrative problem. All the information is public information and
is available to you - just write us a letter or call.

QWESTION: Colonel would that environmental assessment be sent to the
city? (The Colonel answered that it would.) Then it will be made
availab.e to anyonz who wants to see it if they would come up tc City Hall.
That might be the easiest way.

JESTICN:  Will you announce when you receive it? (Mayor Barrett stated
he would be 1n contact with the person and would let him know when it was
received.)

COLONEL WILSON: Fine, anything else? One more point on processing this

report. If it is decided to make an EIS it will delay the final approval

hecause the project will not get approved until that EIS is on file in final

Concerning the LIS, how would the public go about showing its

ooncerye

~ALONEL TUILSON: Just write us a tetter. However do rnot just say "we

“hink o) nesd an T3 - state why you think an EIS is warranted. It T
_@ ® 1
w5 nnt o help us ar all just to get an "I don't agree" type comment. We . ‘ }
o
e U7 ke whdt your reasons are. - ’3-ﬂ3‘?’3-'f:]
ISR
JTENE OMOPRICON: T would like to state there are at least two chances to R N N

USRS RN »
s ognaur ~ninions recomded. Mne is tonight. If you iiidn't state vour
oy ; )
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thoughts you should write us .and give us your opinioo. T0, oo e 0 5l oy A R

there hasn't been enough local concerm to merit an =iy e o,

statement, and we personally don't feel the Impact = o oo a0 St ' o

DTS, Ther e wWiLl D

we have finished 411 our aosesamn

declaration. This will he circulatsd o cver /o o

made public. You can lnook at this, look at our yweas nins - w1

think an environmental impacy stateoment was neo RIS X

that. If we get encugh responacs 00 chary thn -

concern, public concern - we will i=suc an BTG e

COLONEL WILSON: Assuming, most 2 reo ~n the enviponm ool o7 o s o v ]

on the negativ declaration, we would hope to forwid oo vooems D i - S
version of the project to our next headquarters in A0
three months. There it will he examined engincerin: wio | ool o

wise, and otherwise and if they 4pmwuve it then [+ e, -

for final approval. This action would authorize the v ool o0 0 }7;~§Eﬁwf1
question of money, we would just have to keep you oo

the budget for this type of project. As T sald, it wo. wnea o
Engineers authcrizes the project, we will know byt o0 o

what the monev situaticn iz, T won't attempt to ¢l o 10 o

QUESTION: What point will one of the five aiterne o T v

3

you select the alternative and send it on to A0d o Lot e - 1
decision of the five - who will make that decisi v

COLONEL WILSON: Well, we will ook at the cnvslvrores o0 0 0 o n o

we will look at the enginesring and “he vt o
to our next level in Atlan‘a.

DAVID HARRIS: We will recommired thiat o

EREEN
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- tonight; based on engineering feasibility; based on environmental consider-
ationsjthe environmental assessment. All these factors will be considered - .

and we will make a recommendation that one of these ilternative b “he

recommended plan. This will be recommended to Atlants:, *hves will have a e

-. chance to either concur or not concur with this recorme:, Lt Do, o

COLONEL WILSON: Somebody has to meke a decision And +hat Lol i5

based on the public interest. That's the reason w» are hove 1 ooivht 0

get public input. I know we didn't get a unanimous vote sn iy e 2lforna- -
tive tonight be at the same time we cobtained indicators.

QUESTION: I have a question regarding how the City »f Laurinburg plans
to pay their share and I really think that should be cleared where that
money is to come from.

COLONEL WILSON: T will let the Mayor answer that one.

MAYOR BARREIT: The money will come from various sources. It is up to the e

elected officials if the project is approved to obtain the monev as they
will. It could come from tax money, it could come from revenue shares,

things like that.

COLONEL WILSON: Any other questions (No response)

Let me compliment you. I really appreciate your interest in coming

out tonight. You were a very enthusiastic group. You brought up some

good questions which will help us. I hope we can get a reasonable and -
effective project for the City of Laurinburg that we'll see underway in SR
the near future. Thank you very much. ) ° -
(Meeting adjourned at 2140 hours) B
\ ] o
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: JESSE HELMS BRI
» o canouma S
. N N
: AVinifed Slates Denale
F WASHINGTON, D.C. 20310
F: November 10, 1975 ;Tii;‘~f
o Colonel Harry S. Wilson, Jr.
. District Manager-Corps of Engineers
Department of the Army - -
Post Office Box 919 ! ®

-Charleston, South Carolina 29402

Dear Colonel Wilson:

Senator Helms asked that I acknowledge receipt of
your recent letter advising him ©f the workshop to be held

on Thursday, November 20th.

He certainly wishes he could be with you, but due

to the fact that Senate will be in session it will be im-
possible for him to leave Washington.

]

B e e o e ]

The Senator sends his regards and best wishes.

Sincerely,

Yok P

(Mrs.) Vicki F. Davis
Appointment Secretary
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STATE OF NORTH CAROLINA e
GOVERNOR'S OFFICE '

RALEIGH 27611

-:" JAMES E. HOLSHOUSER. JR. - .
- GOVERNOR —— e A

November 12, 1975 A d
S
Col. Harry S. Wilson, Jr.
Corps of Engineers, District Engineer E
Post Office Box 919 S e
Charleston, South Carolina 29402 L P

Dear Colonel Wilson:

Thank you very much for your invitation for Governor Holshouser RIS
to attend a public workshop concerning possible flood control alternatives e ien
for Leith Creek, Scotland County on November 20.

Unfortunately, the Governor has a previous commitment which will
prevent him from attending. He regrets this very much, butl am sure you
can understand the many demands on his time.

The Governor appreciates your thoughtfulness in inviting him and ‘-f-j..~le’-j-'i-" »;-".‘-j
sends his best wishes for a successful event. . -

Sincerely,
N, -
C; Wit ot/
Phillip J. Kirk, Jr.
Administrative Assistant T
to the Governor ) 'Y

PJKjr/jh .
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November 21, 1975

Roland C. Bowyer, Sr. *
211 Bowyer Drive
Laurinburg, N. C. 28352
Department of the Army ;,'f“;';
Charleston District . ®
Corps of Engineers j
P. O. Box 919
Charleston, S. C. 29402
Dear Sirs: " “b:“

I would like you to consider deepening and wideniag
Leith Creck approximately 300 yards north of Gill Street
bridge. There are ten homes involved in this area. Their
signatures are on the attached sheet.

Also, there is a place that drag lines and trucks can
get to the run approximately 300 yards from Gill Street.
own the land in this area and we (the people in this area)
have trouble with drainage and septic tanks in wet weather.

I would like to talk to one of your engineers about thi. Lol
and show him this area. A

Thank you,

: 7 me s AT R
g Jpleb e fiaes

Roland C. Bowyer, Sr. - S




Roland C. Bowyer
211 Bowyer Drive
Laurinburg, N.C.

Harry Pheiffer - _ -

213 Bowyer Drive %-‘ 7. [’/4 //L ,
Laurinburg, N.C. - e e o
Linwood Roberts Lo s ‘
715 N. GIll Street w2 PP K TE

Laurinburg, N.C. ' '

Diane & Sandra Beane ACeci,on Cear e

717 N. Gill Street N G)mbp

Laurinburg, N.C.
Melinda Williford

727 N. Gill Street y)v,( ) vl \/4( i\_uu eff, o e
Laurinburg, N.C.

Marvin Walters '
729 N. Gill Street MM_
Laurinturg, N.C.

George Carter —- .
731 M. Gill st. P AL
Lauriniurg, N.C. -

Carclyn Nixon 4 “d — . P B
Laurinburg, N.C. e ’ ST
Charles McQuage

730 N. Gill Street {/ S oy O S

Laurinburg, N.C. <

LaVerne Caulder ,/7// /// %’ <

Aberdeen Rd./N.Gill Street /,jﬁ»-‘ ) b gl A

Laurinburg, N.C. "-A | ' .

November 21, 1975
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4 December 1975

Mr. Roland C. Bowyer, Sr.
211 Bowyer Drive
Laurinburg, North Carolina 28352

Dear Mr. Bowyer:

\ g 2 an 4
PRy
BN

ot
v

Refereuce is made to your letter of 21 November 1975 and to the suhaen~uorg
telephone conversatfon with Mr. David C. iarris of my staff on 26 lLovor
concerning past experieunce with drainage and septic tanic problems irmediatcely
upstreem of Gill Street on Leith Creek.

Your statements concerning this problem and your recommendation to ex:euvi
Leith Creek project limits approximately 300 yards above Gill Street wliil
given full coasideration when formulating the project.

Thank you for your interest in this matter and should you nave any further
comments or questions pleaae contact me.

Sincerely,

HARRY S. WILSON, JR.
Colonel, Corps of Engineers
District Engineer



STATE OF NORTH CAROLINA
Department of Cultural Resources
Raleigh 27611

James E. Holshouser, jr. November 24, 1975

Governor Division of Archives and History

Larry E. Tise, Director

Grace J. Rohrer State Historic Preservation Officer

Secretary

Colonel Harry S. Wilsom, Jr.
Corps of Engineers

Post Office Box 919

Charleston, South Carolina 29402

Dear Colonel Wilson:

I have forwarded your letter of November 6, 1975 concerning the
public workshop on possible flood control alternatives for Leith Creek,
Scotland County, North Carolina to personnel of the Archaeology Section
staff. The Chief of the Archaeology Section has informed me that although
the section is interested in this project, it will not be possible to
send a staff member to cover the workshop. Archaeclogy Section personnel
have therefore prepared the following comments that are pertinent to this
project that should be read into the record at this meeting.

A number of federal statutes indicate that cultural resources must
be taken into account in projects that involve federal funding or permits
(see Public Law 93-291 for one example). Numerous archaeological sites
are known in Scotland County, but the Leith Creek section of the county
has not been the subject of a professional archaeological survey. An
archaeological survey of the portion of Leith Creek to be impacted by
this project should be undertaken during early stage planning. A deter-
mination of the eligibility for nomination to the National Register should
be made in the case of each archaeological site found in the proposed
adverse impact area. All survey work and determinations of eligibility
should be completed well in advance of the construction of the proposed
project to insure adequate time for any needed mitigation of adverse
impact. All of the needed archaeological work should be completed by a
competent professional archaeologist, and needed mitigation work should
be done well in advance of any project related ground disturbing activity.

The foregoing comments are rendered as a free service of the State Historic Preservation Officer
and the staff of the Division of Archives and History, Department of Cultural Resources to assist
applicants, governmental agencies, and other institutions 'n complying with the requirements of one
or more of the following laws, orders, or statutes: P.L, 59-209, 74-292, 85-31, 89665, 91-130, 93.
291, 93-383; Executive Order 11593; 36 CFR 800, G. S. 70, 113-229, 113A, 1214, 121-8, 12112,
121-22, 136-42.1. Further information on the review process and iegal requirements regarding his-
Appendix 2| corical and archaeclogical resources may be found 1n "'Environmental Assessments of Historical _

B-44 Acchaeological Resources: Policies and Procedures of the North Carolina State Historic Preser- @
vation Officer and the Department of Cultural Resources,’’ a copy of which will be sent 1o interested
citizens upon written request.

R -'-.'... '.‘:. -
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Colonel Harry S. Wilson, Jr.
November 24, 1975
Page 2

If you have any questions or need additional information, please
contact L. E. Babits of the Archaeology Section at (919) 829-7342, .

- Sincerely yours,
- %w‘( & 7\#\

Larry E. Tise

"W"*;"
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November 25, 1975

Department of the Army

Charleston District, Corps of Engineers
P. 0. Box 919

Charleston, S. C. 29402

Dear Friends:

On behalf of the Scotland County charter of EB860S, 1 am
writing to request information regsarding tre rroposed
Leith Creek project in Laurinburg, North Carolina.

What 1s the expected rate of siltation below the area
of this plan? How can you reassure the public that there
willl not te an increased problem downstream?

What are the maximun and minimum flow rates for each
vlan?

What is the annual cost of malntenance for each plan,
serarated from the total cost per year?

Would® you please itemize the public property damage
! © taking rla_.e now? “hat is the Justifilcation of thre
323,500 total? “hat is the people cost? What is the
business cost?
what 1s the expected change in the water table for each -~
plan? Could increases cause the run-off of more pesti- -
cides from the area above t:e project?

What effect, if any, will there be on the Hall Street
treatment plant?

what 1s the planned vattern of sroll rlacement? Our
concern 1s that %the spolls will have tre effect of a
levy preventing adequate drainare. Also, we are con-
cerned that this placerent of spoils might iestroy
vegetation that keeps the water temmerature statle,

We suggest *hat precautions be taken to expand the
general notiflcation process. Ire Laurinburg rewsraper
carried a story about the project only on Cctoter 29, T e
quite a number of days before the 'ov. 70 mretine. e » o
time of day was not given. The report sald that the hearing . IO
was "to hear comments bty property owners who micrht be Sl
affected by improvements to the creek and the surrounding
area," This does not constliute proper public notice,

Sincerely,

A dix 2 , :
pgfﬂf,'x M ldde oo V{//»\Ms
&Y Yo poveatn tha pocid <l ok Che crtadb i
p.s5. .,L:-:‘: U'\Ai iy a_.f) ,Lrv-&.w.\«\.‘ PENRUVUNNTIPY SUSTE U, R j -
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SANGP-F S December 1975

Mr, William Winn
Route 1, Box 200
Laurinburg, North Caroliana 28352

Dear Mr. Winn: . ]

In response to your inquiry of 25 November 1975 concerning Leith Creek,
1 am pleased to furnfsh the following information:

a) The rate of siltation for the area below the recommended plan A )
is not expected to have any significant increase. Areas which would be R
) disrupted during the course of construction would be seeded as rapidly R |
" as poegsible to prevent any significant siltation increase. -

b) The maximum flow rates for each plan are gererally in the range
of 700 to 1000 cfs dependent upon the specific plan and the location. In
- general, the designed plans will carrv the 10 year flow in bank; wider
i channels will carry somewhat less frequent flow in bank.

c¢) Estirated annual maintenance cost per year 18 $800 per mile of
project lenmgth,

d) As described in the brochure distributed at the public workshop;
annual damages of $23,500 consist of $12,200 residential, $9,900 coumercial,
. : and $1,400 public properties. All damages computed are estimated flood
damages based on an individual analysis of each structure within the fliood
plain. Public property damages were computed for schools and playgrouunds
within the flood plain. The term people coat is not understood.

@) Plans ! and 2 as presented at the public workshop raquire deepen-
. ing the existing channel and as a result may have a slight effect on the
) water table in the irmediate vicinity of the channel. Other plans pregented
do not require deepening and are not anticipated to have any significant
offect on the water table, No increase in the amount of peaticides from
the area sbove the project is anticipated as a result of project construction.
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SANGP-P 5 December 1975
Mr. William Winn

f) Construction of a project on Leith Creek is not expected to affect
the sewage trcatment facilities,

g) Excavated materials resulting from channel construction would be
depoasited adjacent to thec channel on one bank only. Al possible efforts
will be made to minimize disruption of vegetation. Adequate drainage would
be provided to prevent oonding behind disposal arcas. Decisions as to
which bank would be used for disposal would be made after careful considera-
tion of environmental impacts and availability of easements. Disposal areas
would be shaped and seeded as rapidly as possible to prevent siltation and
to enhance environmental and aesthetic qualities.

h) The possibility that the creek might dry out during prolonged
summer drought periods 13 extremely slim in consideration of the meteoro-
logical conditions of the area and the size of the drainage basin.

) Your supgestions recommending precautisns to be taken to expand the general
. notification process are noted and will be given ccnsideration in the future.

Thank you for your interest in this project.

Sincerely,

HARRY S. WILSOM, JR.
Colonel, Corps of Engineers
District Engineer

I R

[
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CONSERVATION
COUNCIL OF
NORTH
'y
" v~ CAROLINA
.n-h--\nac...* - -
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2l i ~.....:’/
Department of the Army
Corps of Enginreers
Charlescven District
P.O.Box Y19
Charleston, South Carolina 29402
Dear People:
It is our understanding that your officc sponsored a public m=sot
in Laurinburg, North Carolina on Uovember 20, 1975 to discuss
possible drecing work on a Sect:on of Leitn Creck in Laurinbu: .
We ars i-cerosted in learning mor > abcous the oroiect which is
being contemplated for the crecﬂ, sad would inpreciate your orovid
us with the <“ollcwing:
1. A copy of the public notice which was prepared to patl‘hj
the MNovember 20 mceting arnd a lizt of the newspape
which printed the notice.
2. A list of the people who acrtendzd the November 20
meeting.
3. A brief discussion of tihe proiect, including 2 histc 2
of the plzanning wnich precceced the November 10 meetind.
4. The estimated d: ion of any ervironmental
assessments, w0 or ooher documents
dealing with the cnacial, ond 2conomic
impactz <% the anid 1o alternatives
to the projact.
Thank you wery muca fdr your ascistance.
Sincer~ly,
\.
. ’ I ‘
//,k_"_J Aswion
Crew 8. Di~nl
Executive Cocordinator

s
1




SANGP-F 20 January 1976

¥r. Drew S. Dichl, Executive Coordinator
Conservation Council of liorth Carolina
Suite 410, Professional Duilding
Raleigh, North Carolina 27601

Dear Mr. Diehl:

In response to your letter of 12 January 1976 requesting information
concerning the Leith Creek Flood Control Study in Laurinburg, orth
Carolina, I am pleased to furnish the following:

a. A copy of the public notice announcing the Leith Creek public
workshop along with a mailing list of all who received the notice. A
118t of newspapers and other news media receiving the notice arc listed
under the subheading of cormmunications.

b. A ligt of persons attending the 20 Movember workshop.

c. #An information brochure distributed at the public workshop.
The brochure briefly describes the planning effort wvhich proceeded the
workshop. Plan 1, as generally described in the brochure, will be the
recommended plan. This plan was selected after careful analysis of
public response at the workshop and subsequent environmental, economic
and engineering studies.

It is anticipated that a Detailed Project Report, describing environ-
mental, social and cconoumlc iapacts of the proposed project and alterna-
tives will be published during February or ilarch of this year. The
report will be accompanied by a Negative Declaration of Significant
Enviroamental Effects. The Detailed Projcet Zeport, when publisied,
will be available for publiec review at this office and at city hall in
Laurinburg., The iiegative Deciaration will be mailed to all persons

who have expressed interest in this project and a copy will be mailed

to your office.

Appendix 2
B-50

T T

%




SANGP-F
tir. Drew S. Diehl

20 Januery 1976

Thank you for your intereat in this project and 1f I can be of any
further service, please let me know,

4 Incl
As stated

Sincerely,

RARRY S. WILSON, JR.
Colonel, Corps of Engineers
District Engineer

Appeindia .
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LEITH CREEK
SCOTLAND COUNTY, NORTH CAROLINA |

Technical Report
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EVAIHATTON OF FACTOMS Invol VED IN THE BISCHARGL L J
OI : .

A RIALS T SAVIGARLY WATTRS.

COTTEVIA #00rd a0 FFR 740 -

Paragraph Criteria Relation to Selected Plan o ; L
230.4-1(a) PHYSICAL LFFECTS -
230.4-1(a) (1) Wetlands Lxcavated material from the creek bottom would - 6 -

be placed in a scries of narrow mounds along a
2,560-foot portion of the low arca adjaccnt to

b~ . Leith Creek, just bhclow the sewage treatment

' . plant (see Plate 2). The arca affected is in-

. termittently flooded wetlands, the domindant aquatic
} : . . species being arrow-arum and broad lecaved arrow-
s : head, which would be completely and permanently

covered. The area is poor to marginal for fish

and wildlife becausc of its closeness to resi-

dential and commercial development, trash depos-
ited in the creck from these areas, and pollutant
: discharges into thc water. The arca does not »
b - qualify as "highly productive’ in that it does e
not provide the important functions specified in PRSI
paragraph 230.4-1(a)(1). Brecaks in the mounds Lo
would be pr.vided such that drainage in adjacent I
arcas would not be impaired. s

230,4-1(a)(2) Water Column Material would be placed to a height of four - e
fcet to minimize the arca required for disposal.
No water column would rcmain in the disposal
arca which is now intermittently inundated. The
placement of material adjacent to the creek would
result in an increase in turbidity following con-
struction until vegetation is reestablished. The
existing channel hottom is sand and silt along Co-
most of the project arca, and the rcesultant heavy hd
siltation docs not now appear to impair thec vigor
of vegetation in the broad, slow-moving ares helow
the project where most of the sediment would con-
tinue to fall out. No major impacts are antici-
pated in areas far downstream.

230.4-1(2)(3) Benthos Benthic organisms in the disposal area which are
unable to move to adjacent, unaffected arcas would
be destroyed. The low value cf this arca has been
described in 230.4-1(a)(1).

230.4-1(b) CHEMICAL-BI0LOGICAL
INTERACTIVE LIFECTS

230.4-1{b) (1) Exclusion Criteria Material will be placed on land adjacent to the
creck, which is very similar to the ource of the
excavated material. The material is not suffi-
cently removed from sources of pollution to qualify
under the exclusion criteria.

230.4-1(b)(2) Water Column Lffects No water column in resultant filled area. Elutri-
ate tests are not applicable. Bccause the material
would be clevated above the normal water level, the
potential for any pollutants entering the adjacent
waters by leaching would be less than for the exist-
. ing situation where these pollutants remain avail-
. able in bottom scdiments.

230.4-l(b)(3) Effect on Benthos Chemical effects on benthos in adjacent areas, like
water quality effects, would be ahout the same or
less than with cxisting conditions. Trash would be
cleaned from the creek bottom.

230.4-1(c) Comparison of Sites The disposal site is adjacent to the arca from which
material is to be cxcavated. The disposal arca aficr
use will support upland vegetation. A detailed com-
parison of the sites in this casc would not be uscful.

230.4-2 Water Quality Water quality in thc project arca is generally poor
in this Class C - swamp strcam. No violation of water
quality standards cstablished in 40 CFR 230 or “Rules,
Regulations, Classifications, and Water Quality Stund-
ards Applicable to the Surface Waters of North Carolina"
can he predicted as a result of the project. Turbidity
.. will increace during construction unti) vepctation is
6 recstablished,
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Paragraph
230.5

230.5(a)

230.5(a)

230.5(b)

230.5(b) (1)

230.5(b) (2)
230.5(b)(3)
230.5(b) (4)

230.5(b) (5)
230.5(b)(6)
230.5(b)(7)

230.5(b) (8)

230.5(b) (9)

230.5(b) (10)

230.5(c)

230.5(d)
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LEVALUATION OF FACTORS INVOLVID IN THE DISCHARGE

OF DREDGED O FITI TATIRIALS, TN NAVIGABLE WATIRS.

CRITERTA FR(M 40 CFR 230

Criteria

SELECTION OF DISIOSAL
SITES

Need for the Proposed
Activity

Alternative Disposal
Sites and Mcthods of
Nisposal

Degradation of Water
Uses at Proposcd
Disposal Sites

Municipal Water Supply

Shellfish
Fisheries

wildlife
Recreation
Threatened or
Endangered Spccies

Benthic Life

Wetlands

Submerged Vegetation

Size of Disposal Site

Other Factors Considered
to Minimize Adverse
Impacts

Contaminated Fill
Material Restrictions

Mixing Zone

(continucd)

Relation to Sclected Plun

Structural modifications are required if flood
control benefits in excess of costs are to be

realized,

Trucking material to upland sites would require
morce fill duc to the access required thun the

proposcd action.

Pumping of the cxcavate! matu

rial is possiblc; howcver, special cquipment
would be required, and the increascd costs can
not be justified to protcct a poor to marginyl

area.

No intakes are located ncar the proposcd disposal

sites.

None.

No significant fishery in the project arca.

Impact not significant because of the pour to mar-
ginal habitat for limited types of wildlifc,

Recreation improved by greenway, trail, tables,

and benches,

No threatened or endangered specics arce known to
occur in the project arca.

Sce paragraphs 230.4-1(a)(3) and 230.4-1(b)(3).
Loss to benthos not significant,

Sec paragraphs 230.4-1(a)(1). The proposed action
is directly related to water, and will not cause
a8 permanent unacceptable disruption to water

quality uscs.

Disposal is not in an area where suhmerged vege-
tation is important to overall biolugical pro-

ductivity.

Size held to minimum which would not result in
failurc of slopes or scvere erosion.

Appropriate scientific litcrature was consulted
and various methods of disposal werc considered.

Polluted material placed in upland mounds would
result in less relcase to adjacent waters than
from the existing pollutants in bottom scdiments.

Mixing zone not applicable to disposal site
which will be filled above water level.







